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Depahtment of Ageicultuhe, 

Wasliington, B. (7., Becemher 1, 18G9. 

Sm: I liave the honor to submit the eighth aimual report of the 
Commissioner of Agriculture. 

The year has been one of vicissitude; of mingled constancy and 
change; of general fruitfulness and local blight; of genial sun and 
fructifying rains, with periods of drought and inflictions of destroying 
tempest and deluging flood. The meteorology of the year has been 
marked and peculiar, threatening disasters which have been i^artially 
averted, and attended with various compensations. He that causetli 
the grass to grow for the cattle and herb for the service of man" has 
overruled the strife of the elements and crowned another year with 
goodness and blessing, so that "the pastures are clothed with flocks, 
and the valleys are covered over with corn.'' 

The effect of these meteorological changes has been more or less inj a- 
rious in proportion to the degree of negligence in culture and crudity 
in condition of heavy or moist lands. In some instances soils vrhich 
are naturally of superior excellence, but in inferior mechanical condi- 
tion, have yielded unprofitable returns. The production of the coimtry 
might be increased hundreds of millions of dollars by more thorough 
comminution of soils, by their proper modification and amelioration, 
and by the draining of saturated or tenacious lands. The loss from 
want of these agricultural improvements, serious in any season, is 
exceptionally large the i)resent year. As another result, a wider range 
is seen in the rate of production per acre, extending from decided suc- 
cess to utter failure. 

The monetary returns of the harvest have been equally varied with 
the degree of na;tural production. The general financial tendency 
tovrard a shrinking of values has reduced the prices of abundant 
crops, and caused a depression which has not been exceeded in the 
same quarters for years. The wheat farmer, with a full garner, is not 
joyous over his market returns; while the corn-grower, if blest with a 
full crop, has no cause for despondency. The cotton producer, who has 
not yet glutted the markets of the world with over-production, is jubi- 
lant over his golden gains. This difference in values and resulting 
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profits, always varying, yet ever observed in some degree, is more strik- 
ingly i)roniiuent than usual, and teaches the necessity of accurate cal- 
culation of tlic changing proportions of supply and deiuaiid, and the 
importance of variety in farm production, with duo regard to a careful 
equilibrium between the multiform branches of rural industry. 

The tendency of present prices of f^irm products indicates the neces- 
sity of increased attention to the propagation, growing, and fattening 
of farm animals, and to the production of meats, poultry, butter, cheese, 
milk, and various other animal products ; while tlie i^revalence of special 
cropping, upon a depletive and exhaustive system, enforces urgently the 
ajipeal for a mixed Imshandry based upon stock-growing. 

The activity and business energy of our countryjucn naturally lead to 
great enter])rises, in which much capital is employed, anil labor is econ- 
ouiizcd and made eflet^tivc by means of machinery. While a mixed 
agricnlture is recommended for Airmers of limited means and moderate 
ambition, large ventures in special culture, by men of ample cai)ital and 
great executive ability, should not be discouraged, unless their increased 
production is obtained at the expense of deterioration of the soil. Exam- 
ples of large products and great profits act as a spur to the entequ-iso 
of the average farmer, but may work a serious injury to those in whom 
energy and zeal are not suiiiciently supported by capital and ability to 
manage large aiiairs. 

MENTAL OULTUllE. 

The American farmer is cultivating not soil alone, but brains. The 
most potent agricultural educator is the agi-icultural press. Ifc wields a 
power a tithe of which it did not possess twenty years ago. Its im- 
provement witliin that period has been wonderful, and its progress was 
never so apparent as at the present time. The most practical, earnest, 
and scientific wcrlicrs in agriculture are the editors and writers of oux 
rural literature. The mass of farmers are advancing in intelligence, 
and no longer stigmatize as " book farming " the written experience 6f 
the most scientific and the most successful of tljeir own class. 

The industrial colleges, from which co-operation in this direction is 
confidently expected, are yet in process of organization. The Cornell CTni- 
versity, with a munificent endowment, has been opened under gratifying 
auspices; a now faculty lias been assigned to the Pennsylvania College; 
the New Uampshiro College of Agriculture and the Mechanic Arts has 
just finished its initiatory course; the Massachusetts Agricultural Col- 
lege is fully organized and working successfully; the State Agricultural 
College of i^Iichigan has enjoyed a year of prpsperity ; and the institu- 
tions of Maine, Connecticut, Maryland, Kentucky, Illinois, Wisconsin, 
lovra, and Kansas have reported a reasonable degree of progress. Other 
institutions are on the eve of organization for active effort. Ifc is desir- 
able that all the States shall employ in the wisest manner thi^ agency 
for advancing the intellectual Btatas of the iudastrial classes. 
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RENEWAL OF CANADIATT RECIPROCITY. 

Tbe mrniiiig interest is unalterably opposed to tlie proposition for 
the reiicwul of tlio recir^rocity treaty with tlio Dominion of Canaria, a 
meaMure Irauglit with dangerous competitiou, vdtli few com{>eiisatiiig' 
adva,nta^fj:es ; a mcaHnre by which surplus crops grown with cfci>a per 
labor, bearing no ])art of the burden of our national taxarioi); would 
find convenient mar ket in our seaboard cities, while our o^^ surplus, 
prod need at greater distance from our principal markets, is subject to 
expensive trans[)ortation and heavy taxation. A limited number of 
merchants and forvrarders in northeastern cities might realize a small 
advantage, but no c\i\s^ of American farmers would derive tho least 
benellL IVom the arrangement. There is no good reason why the duties 
levied upon imports should not be operative alike, without favor or m- 
yidious distinction, upon all foreign powers and uationalities. If Canada, 
on one side, may be exempt from commercial restrictions, Mexico, on 
the other, may claim a similar advantage, and any foreign nation may 
demand exemption from restrictions which are equivalent only to tlie 
excise burdens placed necessarily upon our own people. 

THE WOOL INDUSTRY. 

A period of depression has been realized by our wool-growers during 
the past four years, which has been shared by all other wool-grooving 
countries, but which has been greatly modified and relieved by the 
operation of the present tariff, which has x)revented the utter prostra- 
tion of this necessary branch of industry in the present, and assm^ed 
its ra])id recuperation in the future. A suflicient quantity of carpet 
wools, not produced in tiiis country, has been admitted from abroad at 
low rates of duty ; a sufaciency of most grades of clothing wools has 
l)cen produced at home ar^l sold at lower prices than when foreign wools 
were admitted at nominal rates ; and an impetus has been given to tho 
production of combing wools, wliicli will not only greatly beneiit the 
textile interest, but improve the quality and quantity of mutton in the 
markets of the land. 

Dissatisiied with present receipts and gloomy over future prospecta, 
many farmers have sacrificed a portion of tlieir ilocks during fhe past 
yesr. It is estimated that four millions of culls were killexi for pelts 
and tallow. American agricidture, in all its branches, is peculiarly 
subject to periods of elevation and depression from the impulsive action 
whicli stimulates over-production at one time, followed by panic and 
abandonment of the temporarily unprofitable pursuit. The wool inter- 
est has often suffered, not merely from ordinary causes of fluctuation, 
but more disastrously still from tariff changes, frequent and extreme as 
well as unexpected. It is essential to the welfare of this important in- 
dustry that tlio present moderate schedule of duties should be continued 
without modiiication. 
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THE CENSUS OF 1870. 

The importaAiice of fall and accurate statistics of production lias never 
been sufficiently realized. In no country within the i)ale of civilization 
is tlie necessity of such means of information so imperative. Until 
1S50 no schedules of ag-ricultural i)roduction were iiicorporated into the 
decennial census, and then only a few of the leading- features were in- 
cluded. In 18G0 the list w^as enlarged^ ^-fhile the anomalous omission of 
acreage of crops still marred the value of the worls:. Tlris feature, the 
first in the economy of every foreign census of production, furnishes, in 
connection with that of quantities, invaluable means of comparison and. 
analysis. The enlightened .judgment of Congress vdll doubtless remedy 
this defect in former enumerations in legislating for the census of 1870,- 
and it is of equal importance that the vague and meaningless distinc- 
tions of ^'imirroved and unimproved'^ land should be replaced by 
more natural and usefal divisions, showing the acreage of actual tillage, 
of p(^nanent pastui'e, fallows or commons, and wood lauds. While the 
schedules should be Judiciously enlarged, ca^ft^. should be exercised to 
prevent burdening them v/ith excessive fullness, complexity, or ob- 
scurity, which Vv'ould niihtate against the accuracy ai]d diminish the 
value of the returns. The question of taking the census every five 
years by the national govennnent is worthy of deliberate! consideration 
in a country so rapidly progressive in population caid senument; and 
it is to be hoped that the provision for ann.ual returns of tlie principal 
farm products by local ohicers of certain States vrill be extended till 
it embraces all the States. 

• SOUTHERN AGRICULTURE. 

The continued high price of cotton has made its culture more proiit- 
able tlian at any Ibriner period, and the crop of 18GS has yielded a 
larger amount of money than that of 1850. The yield of the past year 
exceeded very sliglitly the estimate of this Department, which was 
2,380,000 bales. The x^resent season has vritnessed great activity in 
this culture, a^i increase of area cultivated, and more general and gen- 
erous fcrtilizrdion ; and iuis also been characterized by drought in the 
seaboard States, and oiher causes of diminished i)roduction, which have 
modified the expectation's of phiuters; yet the crop will exceed that of 
last year, and may rcacli 2.700,000 l^ales.*- 

I regret to observe, from oiLicial correspondence and during a brief 
tour through the cotton States, the tendeiu^y to neglect other crops and 
concentrate all available labor and capit:il upon a single product, how- 
ever proiltab!e. The inevitable result will be more cotton and smaller 
net returns in moiiey after the purchase of needed supplies, and, as a 
further result, a slovrer improvement of neglected lands. This bane of 
southern agriculture is still operati ve, and may cease to exist only when 
low prices, disaster, and despondency shall again arrest the impolitic 

* Six weeks later; tlie seasoa proviug unusuaRy favorable, this cstiiiiate was ad- 
Tanced to 3,000,000 bales. 
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and irrational course of production. I would not advise an attemx^t to 
keep np prices by liraiting the yield; a somewhat larger supply of the 
staple is needed in the markets of the world; the present rates cannot 
be sustained indefinitely; but I would not foster the suicidal mania for 
cheapening the money-producing crop v/hile rendering dearer every 
otiier that must be purchased as an anxiliary of its production. 

It is gratifying, however, to note the increase of cotton manufactures 
in the cotton region, their flourishing condition, their large dividends, 
and the quality of their yarns and fabrics. Operatives are easily ob- 
tained, at reasonable wages, becoming readily inured to habits of sys- 
tematic industry, and rapidly acquiring the requisite skill. At the 
commencement of the present year there were eighty-six cotton mills 
reported from Southern States to the National Association of Cotton 
Manufacturers and Planters, rnnniug 225,003 spindles, consuming 
31,415,750 pounds. The following are details of returns from the cotton 
States : 



state. 


MiUs. 


Spiudles. 


Average 
yam'. 


Cotton vspnn. 


Avera<2;e 
per spindle. 




10 


30, 000 




4, Oin, 000 


111.13 




17 


24, 249 


lOi 


G, 537, 000 


145. 85 




C 


31, 583 




4, 174, 100 


132. 14 




20 


C9, 782 


12;] 


10, 604, 350 


555.70 




S 


25, 190 


17 


2. 820, 59G 


112.00 




G 


8, 752 


9 


1, 457, 000 


100. 48 


Texas 


4 


8, 528 


f)h 


], 372, 104 


100. 90 


Arkansas 


o 


924 


SI 


2r;S, 4C0 


208. 83 






13, 720 


10 


1, 847, 200 


134. 00 



The cotton manufactured in the United States in 18G0 was 422,701,075 
pounds ; in 18GS, by these returns, 450,000,000 pounds. At the former 
date the home consumption was twenty per cent, of the cropj it is now 
forty per cent. As the ratio of consumption shall ba further increased^ 
the prosperity of the country and of the cotton section will advance. 

The sugar interest is rapidly attaining its former proportions. A dis- 
position is indicated to extend its culture beyond the cane plantations 
of the Mississippi Eiver to Florida, Southern Georgia, and Texas. Fruit 
culture is gaining a in^ominence which it never before enjoyed 5 vine- 
yards 01 hundreds of acres in extent have been established, and orchards 
of thousands of acres, with groves of oranges and other tropical fruits. 
There is evidence of progress also in the use of impro\'ed agricultural 
implements, the employment of fertilizers, and in the mental activity 
and spirit of inquiry which are moving the rural mind of this section. 

THE WHEAT CULTURE. 

The wheat interest is at present suffering from one of the periodical 
seasons of depression which are the inevitable result of exclusive reli- 
ance upon a single crop. A good yield was obtained last year, and a 
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still lar^^cr result tlio present season ; this fact, in combination with 
financial causes, has depressed the price to a lower point than has been 
reached since 18G0. The continuous phmtin^j^ of the new lands of the 
West with wheat is reinoviug' westward, year by year, the center of 
wheat production, and increasing the distance of transportation, while 
the railroads, by their combination and advance of tolls to secure divi- 
dends upon watered stock, are increasing in equal ratio the cost of 
freights. Thus are whe:it-grov.^ers reaping V.m fruits of their own im- 
provident husbandry, and suffering c::tortion a,nd loss from the accident 
of location, A diversification of hidustry, both agricultural and manu- 
facturing, will render them masters of the situation, and release them 
from subscrvieiicc to the railroads and Eu'^opean wheat njarkcts. The 
pioneer or ''skinning'' system of cultnro must be abandoned, at least in 
the settled States, and capit u bo used in farm improvements. A judi- 
cious investment in draining often pays one hundred per cent, the first 
year; a single horac-boeing of growing wheat, as reported to this De- 
partment, has doubled the yield, and paid a thousand per cent, upon its 
cost; and improvement in breeds of farm stock yields large dividends 
ai)on the investment. 

nOLDIXG NON-rEODUCTIVE -LA^S TTOTROFITABLE. 

The greed for the acquisition of land is a serious liar to progress in 
farm improvement. The aim of the pioneer has been, not to become a 
good iarmcr, but a holder of broad acres — to grow more wheat, to buy 
more land. The result is a sparse settlement, poor ro:;ds, straw stables, 
fev/ iarm improvements, and a slov*^- advance in prices of real escato 
after the first sudden rise in values. It is a dangerous fallacy that non- 
])rodactive farm lands are pro li table. Exceptlj)g only a brief period of 
frontier development and proximity to rising cities, the causes which 
influence the advance of piicesof such lands caa never svvcll the colTers 
of capital like the ^vonderfal accumulat log power of comj)ound interest. 

The foilowing table, showh^g the increase of the a::,sessed valuation 
of farms b-etyrecn 1830 and ISGO. a period of great agricultural activity 
and almost unexampled^ advance in prices of farm lands, points to the 
folly of expecting to realize wealth from the soil except by its judicious 
cultivation : 



Statdfl. 



1850. 



Maine .| $12 04 

i^ow Kampsliiro , i IG iJ8 

Vermont! | 15 ?,o 

MaasacIiTJ setts j 32 50 

rwhodo lalftnd ; 30 bi 

Connecticut | 30 50 

New York i 1^3 00 



$13 73 
18 Gl j 
22 05 I 
33 01 I 
37 50 ! 
36 27 ] 
36 30 i 



$1 C9 
2 33 
6 70 

4 41 
G 67 

5 77 
9 30 



3 e 



I. u 
L 45 
4. 39 
I. 31 
2.11 
l.€2 
3.22 
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States. 



Kew Jersey 

PenUBvlvaiiLi . . 

Delaware 

Maryland 

Tirguiia 

North Carolina - 
South Carolina. 

Georgia 

rioriila 

Alabama 

Mississippi 

Xouisiaaa 

Texas 

Arkansas 

TenDAssee 

Kentucky 

Misj)oiiri 

niinois 

Indiana 

Ohio 

]iiichi{;Aa 

"Wianonsin 

Mixmesot£ii 

Iowa 

California 

OrejEon 

Utah 





1850. 


18G0. 


Increase per 
acre per 
annum. 


Increase per 
centum per 
annum. 




643 G7 


$60 


41 


$16 47 


3. 73 




27 33 


38 


91 


11 58 


4. 21 




19 lA 


31 


29 


11 55 


5. 65 




18 81 


30 


18 


11 37 


6. 08 




8 27 


11 


94 


3 C7 


4. 45 




3 23 


G 


03 


2 80 


8. G2 




5 08 


8 


G2 


3 54 


6. 93 




4 19 


5 


89 


1 70 


4. 02 




3 9G 


5 


62 


1 66 


4. 13 




5 29 


9 


20 


3 91 


7. 34 




5 21 


12 


4^ 


7 21 


13. 82 




15 19 


22 


02 


6 83 


4. 41 




1 43 


3 


47 


2 04 


14. 29 




5 87 


9 


57 


3 70 


6. -SI 




5 15 


13 


12 


7 97 


15. 43 




9 14 


15 


21 


6 07 


6. 63 




G 49 


12 


04 


5 55 


8.53 




7 15 


19 


55 


12 40 


17. 33 




10 66 


21 


7G 


11 10 


10. 41 




19 93 


33 


12 


13 19 


6-63 




11 83 


22 


87 


11 04 


9.33 




9 58 


IG 


61 


7 03 


7.33 




5 60 


UO 


14 


4 54 


a 13 




6 03 


11 


90 


5 82 


9. 54 




99 


5 


58 


4 59 


46.36 




6 58 


7 


37 


79 


L24 




6 65 


14 


82 


8 17 


12.25 



EAMIE. 

The Boelmeria nivea — the name under which the new botanical 
classification for what was formerly designated Urtica nivea — known in 
commerce as China grassj and locally as ramie^ and by many other syn- 
onyms, has been disscininated througiiout the South, and is beginning to 
be cultivated in extensive plantations. I have given much attention to 
the propagation and dissemination of this plant, with a full appreciation 
of its capabilities, and an earnest endeavor to aid in overcoming the 
mechanical difliculties which at present limit its use in textile produc- 
tions, and I have witnessed with regret the unenlightened enthusiasm 
and unreliable statements by which interested propagators have dis- 
credited an enterprise which should have a fair and successful trial. 
The value of the fiber is unquestioned ; its use could be largely extended 
if it were properly prepared for market; and its ultimate success will 
depend, not upon the facility of its culture or the suitableness of climate, 
but upon the economy of its manufacture. A prominent manufacturer 
in Bradford, England, expresses the opinion that it will become a staple 
fiber, and in some d egree supply the place of cotton or wool, if it can be 
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procured for £45 to £50 per ton, or ten cents per pound. There is a 
present limited demand for it at £70 j)er ton. He states that American 
planters are injuring their interests by their manner of i)reparing the 
fiber, declaring all samples received, from which attempts have been 
made at discharging the gum, to have been tender, nearly decayed, of 
bad color, and entirely without kister. No reliable machine for strip- 
ping the fiber and taking off the outer bark has yet been put in opera- 
tion. Such an invention may do much toward deciding the practica- 
bility of placing this among the valuable and permanent products of 
our agricultural industry. 

CINCHONA. - ' 

I have, in a former report, called attention to the propriety of the 
cultivation of the Peruvian bark tree within the limits of the national . 
domain, and would again urge the necessity which exists Ibr establish- 
ing a cinchona plantation at the point most suitable for its healthy 
growth, and I trust that a liberal appropriation will be made for this 
purpose. 

INTERNATIONAL EXCHANGES. 

The system of international exchanges recently adopted by the De- 
partment has been continued during the past year with gratifying 
success, and arrangements have been completed, in addition to those 
announced in my last report, with the governments of Brazil, Bavaria, 
Eussia, Switzerland, and Honduras; the Horticultural Union Society 
of Berlin, Prussia; the Eoyal Society of Brussels, Belgium; the Eoyal 
Gardens of Madrid, Spain; the Horticultural Society of Bremen, Ger- 
many; the governor-generalof Vilayet, Turkey; the Eoyal Meteorologi- 
cal Society, London; the Scottish Meteorological Society, Edinburgh; 
and the Agricultural Society of Sydney, Kew South Wales. 

Eelations of exchange are now existing with nearly three hundred 
learned agricultural and industrial societies, chiefly European, but some 
of them in Asia, Africa, and South America. In nearly every case in 
which the proposition for exchange has been made, the response has 
been prompt and favorable. In many cases the societies, in addition to 
their own publications, have presented to the Department valuable 
works published by private parties. Several governments have also 
presented their publications upon agriculture and kindred subjects. 

During the year one hundred and three varieties of American treq 
seeds have been sent to the Botanical Garden, Melbourne, Australia ; 
similar asortments to the royal Minister of Agriculture, Austria; to 
the Botanical Garden near London, England ; and to the Botanical 
Garden, Madrid, Spain. To the Agricultural Society of Good Hope 
thirty-two packages of cereals have been sent; fifty pounds of American 
cotton seed to the Chinese government; one hundred and thirty pack- 
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ages of vegetable seeds to the Japanese government ; and one hundred 
and thirty-four papers of American tobacco seed and eighty-six pack- 
ages of cereals to the republic of Liberia, Africa. Donations of a simi- 
lar character, for experimental purposes, have been received from the 
principal countries of Europe, from colonies of Great Britain, from Cen- 
tral and South America, from the Chinese and the Japanese government, 
and from the West Indies. 

THE LIBRARY. 

During the year nearly one thousand volumes have been added to the 
library, the additions consisting exckisively of Tv^orks upon the special 
interests committed to the charge of the Department. A portion of the 
books have been purchased, but the larger number have been received 
in exchange for publications of the Department. The additions made 
are of great value, being fresh and reliable records of the progress of 
agriculture and collateral sciences throughout the world, including new 
discoveries in botany, .geology, natural history, chemistry, meteorology, 
&c. The Department is also in receipt of aU the prominent agricultural 
journals, both foreign and domestic, which of themselves will soon con- 
stitute a reference library of value. 

DISEASES OF STOCK. 

The numerous epizootic and zymotic diseases by which our cattle are 
infected demand the intelligent consideration of the general government 
and of the several States. Besides the ordinary diseases to which cattle 
in open pasture are subject, there is much suffering and loss produced 
by the restraint and unhealthy conditions in which our domestic animals 
(especially the cow and the horse) are placed, in disregard of their 
natural habits and of the well-known laws of hygiene. Simple human- 
ity, irrespective of any pecuniary consideration, would dictate that the 
services of these useful animals should be rewarded by proper care and 
attention ; but when it is known that several of the diseases which are 
produced by our neglect of animal comfort are continually communicated 
to man — small-pox, typhoid fever, and glanders among the number — 
it would seem to be the duty of the government not only to direct the 
attention of the agricultural community to the want of care of stock and 
to the general ignorance of appropriate treatment, but also to encourage 
the establishment of institutions where veterinary medicine and hygiene, 
in their widest application, may be taught, and a class of practitioners 
be produced capable of solving the problem — ^how to preserve domestic 
animals in good health under conditions not natural to the species. 
The experience of the past few years has demonstrated the increased 
necessity of such facilities, and I therefore strongly recommend the 
establishment of a division of veterinary surgery in connection with this 
X>epartment. 
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A change has been effected in the matter and style of the annual 
vohime of Dei)artm.eat transactions, which will enhance its value and 
enlarge its usefulness. Exhaustive treatises upon special topics by pri- 
vate individuals have been discarded, and in their places are presented, 
under the report of the Editor, digests of official researches upon popu- 
lar and timely topics, suggested by the exigencies of the hour and illus- 
trative of the direction of rural progress. These investigations, instead 
of being conducted by a single individual from private resources, are 
made with the aid of a largo corps of special correspondents, ofQcers of 
industrial organizations, diplomatic representatives of the country 
abroad, and experts in special branches of rural technology. Wliiie the 
co-operation of experts is thus secured, the unity and consistency of the 
work is not marred by dissimilar views and irreconcilable diilbrences of 
fact and opmion. It is believed that this plan will enhance the prac- 
tical value of the volume, and render it more legitimately a report of 
oflacial operations and a record of agricultural progress. 

OlIEXICAL DIVISION. 

The work of the chemical division has been considerably increased. 
The number of analyses performed has been greater than in previous 
years, while the information given, crally and by letter, to parties apply- 
ing for assistance on matters of industrial chemistry, has occupied more 
working time and has been more comprehensive than ever before. The 
general operations of the laboratory have embraced iinal;^' tical work for 
agricultin-al communities and societies in various parts of the country, 
for individual farmers and others, for large industries, and for other 
departmen ts of the government. The labora tory has been rendered more 
efficient by the purchase of additional apparatus, but the outiitisnot 
yet complete. The collection of minerals deemed necessary to illustrate 
agricultural and economical geology is in course of formation, and valua- 
ble specimens are being received from time to time irom various sections 
of the country, cases for the exhibition of which arc being constructed. 

THE JJUSETOI. 

The agiicultural cabinet or museum cf the Department has been en- 
larged and improved during the year, and gives renewed evidence of 
usefulness as a means of reference in agricultural and jjidustrial arts. 
Valuable donations are being received from indinduals a?id societies in 
all quarters of the globe. During the past year the Department has re- 
ceived from various parts of the country many valuable additions to 
the museum of fruits, grains, seeds, and tlbers, both animal and vege- 
table; especially a very valuable collection from the Smithsonian Insti- 
tution, comprising fibers used for manufacturing purposes ; specimens of 
natural history, insects, &c., from the Army Medical Museum; togetller 
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with economic substances, such as farina, gums, resins, materials used 
for dyeing, and specimens of insects, and various roots arid seeds used 
by the Indians either as food or for medical purposes. Additional cases 
will be required for the accommodation of accumulating material. 

Applications have been received for daplicate models of local fruits 
for State museums, and vahuiblo varieties of southern fruits, native 
seedlings, almost unknown to the country at large, should be added to 
the present collection 5 and a small appropriation will therefore be asked 
to renew the work of modelifig new and approved varieties of fruits* 

No provision has yet been made for the exhibition of the large collec- 
tion of insects injurious or beneficial to agriculture. Suitable cases, in 
which to classify and arrange them, will be prepared as means for such 
improvements are pro\ided^ and additional facilities will thus be fur- 
nished to the students of practical entomology for the prosecution of their 
investigations in an important field of science. 

THE BOTANICAL COLLECTION. 

During the past year the botanical division of this Department has 

been reorganized and placed in charge of a scientific and practical bot- 
anist. The laVge collection of plants derived from the various govern- 
ment explorations and'surveys, which have heretofore been placed in the 
custody of the Smithsonian Institution, have been transferred to this 
Department, and are uoav arranged in suitable cases for convenient study 
and reference, constituting the nucleus of a national herbaiium. The 
specimens already arranged are estimated to number fifteen thousand, 
and the regular additions will probably amount to two thousand spe- 
cies annually. The value of this collection is much enhanced by the 
fact that it comprises the typical specimens from which many of the 
new species have been described. They have been authenticated by 
Professors Gray and Torroy, to whom they were referred for study and 
examination. During the past season valuable additions have been 
made from correspondents in different parts of the country, including, 
especially, a set of Florida plants collected by William M. Canbyj Texas 
fungi and grasses, from W. n. Eavenal ; and plants of jS'ew Mexico 
and Arizona, from Dr. E. Palmer. Large collections are also expected 
from the recently completed geological survey on the 40th parallel, by 
Clarence King, and the expedition of Professor P. Y. Hayden, during 
the past season, in Colorado and New Mexico. From all these sources 
it is expected that present deficiencies will be supplied and material 
afforded for profitable exchange, and a collection eventually be secured 
that will prove attractive to botanical students of this country and of 
other lands. The correspondence connected with this branch of the 
Department is already quite extensive, and many questions of botanical 
or economic interest relative to our native and cultivated plants are daily 
received and answered. 
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BOTATs^IGAL EXPLORATIONS. 

The Departuieut has not beea able to euter upon any extended system 
of exploration lor the purpose of determining the natural vegetation, 
agricultural resources, and botanical i)roductions of districts remote or 
little kiiovrn; yet sufiicieut lias been accomplished in this direction to 
shovv^ the advantages of such investigations on a more extensive scale. 
In connection with the investigation instituted to develop the character 
and causci of the Texas cattle disease/' II. W. Eaveual, the well-known 
Southern botaiiisi, visited Texiiij kist spring for the purx)0se of observing 
and collecting the native fungi, supposed by many to have some direct 
connection with the cause of this formidable disease. He collected such 
material iis the ciuly season afforded to represent these obscure forms 
of vegetable growth, and this coile(;tion, comprising nearly three hun- 
dred distinct species of fungi, properly arranged and labeled, is now 
depu^ited in the Department herbarium. Six Inmdred species of native 
grasses and other plants were also secured. He has recently been 
engaged in collecting seeds of rare trees and shrubbery in the vicinity 
of Aiken, »SoutlL Carolina, which have been forwarded to the Depart- 
ment for experimental propagation and distribution ; and for their pro- 
per authentication dried specimens have been i^^reserved and placed in 
the Doj^artaient herbarkim. 

In connection with the Smithsonian Institution, arrangements were 
made last spring to send a competent collector in natural history to 
WeLteiii ^tevr Mexico and Arizona, a region Iinown to contain among 
it;-: vegetable products valuable fibers, nutritions grains and roots exten- 
sively used ]>y the Indian tribes in that district. Dr. Edward Palmer, 
a successful collector heretofore in that section, undertook a further 
ex]>loratioii, in the early part of the season, and has been diligently 
occupied in collecting specimens in ethnolog}^ and natural history, which 
have been forwarded to the Department, with statements of their habits 
a^nd economic uses. Of the rare plants, including several new species 
contained in the collections thus far received, duplicates, as far as they 
can be spared, have been sent to the different standard herbaria. The 
extensive collection of dried i)lants recently transferred from the Smith- 
sonian Institution still continues to receive large additions from the 
same source. Eecent government surveys are also adding constantly 
to this accmnulating stocky and by direction of the Surgeon General oi 
tli.'^v United States Army the medical staff has ])een authorized to aid in 
such collections at different frontier military i)osts. 

During the past fall the botanist of this Department, Dr. C. 0. 
Parry, made a personal exxiloration of Central and Western Kansas and 
Eastern Colorado, as far as the base of the Eocky Mountains, where col- 
lections of native forage grasses, ornamental plants and shrubbery, wikl 
grain seeds, aiul (iber-j>roducing plants were successfully made. Spe- 
cial attention was given to the timber grovv th and the agricultural and 
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pastoral capacities of this district, Tvhich has recently assumed a rapid 
development. 

THE EXrERIMENTAL aARDEN. 

The chief objects of this- garden are the propagation of plants of 
national interest and the testing of the merits of new varieties. The 
impression seems to prevail that the Department proposes to furnish 
plants of every description to all vrho make application, and orders, 
precise and exacHng' as could be given U) a commercial establishment, 
are frequently received for the most common varieties of trees and 
plants. The impropriety a-nd impracticability of meeting such demands 
scarcely need to be stated, so inconsistent with the intention of Congress 
would be sueh promiscnoas and general distribution, and po dispropor- 
tioned to the limited appropriation for this branch of the, Department. 
Special' regard has been paid in the distribution made to the selection 
of the best localities for the trial of new varieties of plants deemed 
worthy of introduction and more general propagation. 

The number of plants sent ont from the garden dua?ing the year is 
31,700. Collections of native grapes have also been sent to the Jardin 
des Plantes, Paris, and to the Kew Gardens, and tlie gardens of the 
Horticultural Society in England. From the Kew Gardens there have 
been received a valuable collection of species of the cinchona or Peru- 
vian bark tree; Aralia pajpyrifera^ the paper plant of China; several 
Miisas and New Holland plants ; and an extensive collection of seeds of 
hardy shrubs and trees from various countries, for use in the arboretum 
now being formed in the Department grounds. Seeds have also been 
received in exchange from the government gardens at New South 
Wales, Australia, and from other foreign countries. 

DISTRIBUTION OF SEEDS. 

There have been issued fropi the Department, from December 1, 1868, 
to December 1, 1869, 311,802 packages of seeds, including varieties of 
vegetables, flowers, wheat, rye, barley, oats, ramie, tobaecoj clover, rice, 
cotton, and sorghum, distributed as follows : To members ©f Congress, 
111,975;. agricultural societies, 64,975; correspondents of the Depart 
ment, 05,*274; meteorological observers, 13,016; miscellaneous, 67,379. 
Reports of the success attending experiments with seed distributed are 
daily received, a digest of which is published in the monthly" reports, 
and some of the more notable are given in the accompanying reports of 
annual transactions. Especial attention has been given to the intro- 
duction of the best varieties of cereals suited to the different climates 
and soils of the country. These have been very widely disseminated, 
and meet the warm approbation . of farmers in every section of the 
XJnion- 

The testitiiony of experimenters during the pix3sent year has estab- 
lished, by an overwhelming voice, the gTcat utility and public economy 
2 " ' 
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of the present system. J3ut it is apparentj upon the least reflection, 
that the quantity of seeds and plants for which the congressional appro- 
priation provides is by no means commensurate with the importance of 
the object. The direct effect of this limited distribution is clearly indi- 
cated by its reported results. It is susceptible of demonsti'ation that 
a judicious distribution of seeds will increase production to the extent 
of several millions of dollars. 

THE DBPAKTfilENT GROUNDS. 

The improvement of the grounds is progTcssing as rapidly as the 
limited means provided will admit. The composite roads continue to 
give satisfaction J presenting a hard, clean surface at all seasons and in 
all changes of weather, and when proi^erly made they are economically 
kept in condition, being altogether exempt from grasses and weeds, so 
injurious to graveled roads and walks. 

The planting of the arboretum was commenced early in the season ; 
one-half of the entire list was set out, and, notwithstanding the unusu- 
ally arid summer, few losses have occurred. The completion of this 
collection is eagerly urged by those who appreciate its importance and 
value to the practical arts as well as to botanical science. 

We cannot overestimate the benefits that must necessarily result from 
a collection of plants whose products are of commercial value in the 
arts, manufactures, and medicine. The mere exhibition of such collec- 
tions, when systematically arranged, is productive of much good ; and 
the impetus that is now being given to a diversiiication of products, 
especially in the warmer latitudes of this country, calls for a more inti- 
mate knowledge of the various oil, gum, sugar-bearing, and fiber-produc- 
ing plants of the world. 

Although we may assume that all plants (except extra-tropical) will 
fiourish in some portion of oui^ country, the question of profitable pro- 
duction does not in all cases depend alone upon geniality of climate or 
proper soil ; the kind as well as the amount of manipulation necessary 
to secure a marketable commodity must be taken into consideration 
before entering into competition with other countries. As an example, 
it is well understood that the tea-plant may be grown to perfection over 
a large extent of country, but the amount of manual labor required in 
its x>reparation for commerce precludes the possibility of competition 
with the t^ery cheap labor of China. Where machinery can be advanta- 
geously employed, the question assumes a different aspect, rendering it 
probable that many articles now imported at gTCat cost may be profita- 
bly produced in this country. 

INSUPFICIENCY OF CLERICAL COMPENSATION. 

The inadequate rates of compensation attached to responsible posi 
tions in this Department are a bar to the highest efficiency of the serv 
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ice. I have been uuable to obtain, in competition with private busi- 
ness, a sufficient number of trained and skillful workers in the various 
d^pa^tments of agricultural investigation, and can only expect to retain 
those who have wrought efficiently in the work already accomplished at 
a sacrifice of their personal interests for the public good. 

The most laborious walks of chemical, natural, and social science must 
necessarily be explored ; the rarest wisdom and ripest experience in 
practical affairs are demanded daily ; and enlightened zeal and untiring 
industry are absolutely requisite to grasp and master the agricultural 
problems of a continent in this era of progress. It is a matter of grave 
necessity that relief should be afforded and the efficiency of the Depart- 
ment increased ; and it is sincerely to be hoped that Congress will with- 
out delay classify anew the clerical grades, and increase the compensa- 
tion for skillful and able service. 

FINANCIAL. 

There has been expended since November 30, 1868, the date of my 
last report, the sum of $176,698 50, leaving a balance unexpended of 
$90,000, for the remainder of the fiscal year ending June 30, 1870. 

A general regret has l^een expressed, irom ajl sections of the country, 
that the appropriations to this Department are so small, when the oppor- 
tunities for stimulating agricultural progress and increasing production 
are so various and fruitful. Surprise is especially felt that some of the 
more important items of the appropriation have been so greatly reduced 
within two or three years past. The South is calling for information, 
investigation, increase of iDroducts, and improvement of varieties ; other 
portions of the country are making reasonable demands upon the resources 
of the Department beyond its ability to supply. A little system infused 
into our proverbially unsystematic agriculture would annually increase 
the value of farm crops by a sum far larger than the annual interest on 
the national debt, and a partial remedy for deterioration in seed would 
prove an equal advantage. It cannot be doubted that this Department 
should do much, with adequate support, in both these directions. A 
larger appropriation is, therefore, respectfully urged upon the attention 
of -Congress. 

HOEACE CAPRQls, 
Commissioner of Agricidturc, 
Flis Excellency Ulysses S. Grant, Fresident. 
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REPORT OF THE STATISTICIAN. 

Sir : In jireseDting a report of the statistics of agriculture for 1869, 
1 am admonislied of the difficulty of correctly estimating the produc- 
tions of agficultural labor by the extent and variety of the interests in- 
volved, the fluctuations in quantity annually i)roduced by changes in 
price, the unsystematic character of our agriculture, and the difficulty 
of obtaining full reports from every section of an area continental in 
extent. As the annual estimates are based upon the results of the cen- 
sus, the schedules of which are so incompk^te as scarcely to furnish half 
the information reasonably expected and constantly demanded by the 
X)ublic, the difticulty of making au exhibit satisfactory in its complete- 
ness and variety is greatly increased. The fundamcintal fact in agricul- 
tural enumeration, that of acreafje^ of moreijnportance even than quan- 
tities produced, and the first undertaking in a European census of agri- 
culture, has never been ascertained in this country, and is not included 
in the enumerations of the x>resent year. It is vitally important in 
illustrating the value of rotations, the effect of liigh culture, and in insti- 
tuting comx)a;risons involving the entire range of si^ientific farming. Our 
census is founded essentially upon a commercial idea ; it ignores some 
of the first principles of rural economy and agricultural progress, and 
aims only to ascertain what is available for consumption and exj^orta- 
tion; it a])pears to be based on the idea that we are a nation of specu- 
lators and traders rather than producers. 

A systematic effort has been imide to estimate the acreage by a care- 
ful and deliberate calculation in each county, and the proper averaging 
of the local estimates. Tlie ultimate results are verified and modified 
by another mode of reaching a similar result, by dividing the aggregate 
quantities, as found by yearly comparisons based on the results of the 
decennial census, by the estimated average rate of production per acre. 
If it shall be urged that the results must be unreiiable, it is suggested that 
guesses will be inevitably made, and that a closer approach to reliability 
is thus secured than can be attained by any other practicable means. 
It is undeniably true that estimates made from skillful combination of 
elementary facts, and tested and proven b.y the result of parallel com- 
binations from different data, are often more nearly accurate than an 
incomplete official census, such as many of those prepared from assessors' 
returns, which become the basis of taxation, and are therefore inevita- 
bly partial. In many such cases scarcely half the ])roduction is re- 
X)orted. Even in that of Ohio, the most reliable of all State exhibits, the 
assessors' returns of wheat in 18()0 made an aggregate less than that of 
the census of the United States by about three Tnillions of bushels, or 
a decrease of twenty per cent. 

Crops of 1869. — The year has been peculiarly favorable for cereals. 
The quantity of wheat secured is larger than the aggregate of any 
X)revious year. The corn crox) was smaller than that of 3 that of 
barley rex>resents an increase of at least tvrenty-fivc x)cr cent.; oats an 
advance of 33,000,000 bushels; rye makes no material gain; and buck- 
wheat alone shows a retrograde movement. A large increase in the 
aggregate for x^otatoes ax^x^^^'^i'^'^? which the West and Central States 
share liberally. 

Our estimates of acreage allow, in round numbers, seventy millions of 
acres for cereals and x)otatoes, and of this more than one-half is in the 
national crox), maize; and more than a fourth is in wheat, leaving scarcely 
fifteen millions in oats, barley, rye, buckwheat, and potatoes. Cotton, 
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tobacco, rice, lierap, and ihix, include abont ten millions more, making 
eighty millions in leading field crops. A great variefey of minor crops, 
^vitli lands in fruit and vegetable culture — specific estimates of which have 
]K)t been attempted — would swell the aereage in all tillage crops to 
nearly one hundred millions. The hay crop, as estimated, requires 
eighteen and a lialf millions more. As a small portion only of the 
grazing lands of the country are inclosed, it is impracticable to assume 
the actual area in j^asturage. The census of 1850 m^ade the " improved^' 
land 113,032,614, and the ^Minimproved'' 180,528,000; that of 18G0, 
163,110,720, and '^miimproved"' 214,101,818. The area in farms should 
now be 500,000,000 acres or more. The term '^miiroved^Mnclades all 
fallow and otiier temporarily uncultivated land — '^resting'' a field being 
the popular American substitute for rotation. The extent of our re- 
sources for future cultivation of the soil is showu by the comparison be- 
tween Miese areas of tillage or other culture, and the total acreage of the 
country, which amounts t© 1,026,636,800, exclusive of Alaska, estimated 
to contain 369,529,600 acres more, with a very small proportion of till- 
able soil. Thus less than a fourth of our area is at present occupied by 
farms, and less than a tenth is under tillage and in meadow or perma- 
nent pasture; w^hile the total area under crop in England is said to 
be 71 per cent., in Ireland 76 per cent., and 53 per cent, in all Great 
Britain. England, one-fifth larger than the State of Ohio, with an area 
of 32,590,000 acres, has 23,370,000 acres under crop. Ohio, with a soil 
naturally richer, has six to seven millions annually under crop, showing 
a large reserve of capacity foT a future increase of population in one of 
the most populous of eur States. 

The value of wheat, rye^ oats, and potatoes has greatly declined during 
the year, yet the total value of all the cereals, with hay, cotton, and to- 
bacco, is somewhat increased, being placed at $1,849,179,843. Indian 
corn, heading the list, is estimated \t $658,532,700 ; hav, $337,662,600 ; 
cotton, $303,600,000; wheat, $247,099,120; oats, $137,347,000. 

The relative values of the yield per acre, as atfected by prevailing 
prices, stand in the following order : Tobacco, potatoes, cotton, barley, 
hay, corn, buckwheat, oats, rye, wheat. 

in the summary of A'alues of e;ich crop ])er acre Vermont is credited 
with the highest sum, $47 60, for corn; New Hampshire, with the ex- 
ception of the Territories, stands first in value of Avheat, $28 18 per 
acre; a;nd Connecticut obtains the highest laice, $391, for acre of to- 
ba.cco. The element of price is thus i'ound to be Ji compensation in the 
East for lack of the abounding fertility of the West. 

A general tendency to enlarge the meat i)roduction of the country is 
nmnifest, especially in the districts hitherto assigned to wheat-growing. 
The all-controlling motive, superior j)rofit in the present, has doubtless 
actuated the majority, but there are those, even in the fertile West, who 
begin to take into consideration the restorative character of cattle- 
fanning, and its superior economy of the elements of fertility in the 
soil and in the atmosphere. 

]Vhmf. — liarely has the whi^at phmt met .so 11m\' disasters throughout 
so wide a territory. The vvinter variety, in its more northern nmge, 
was generally well covered with snow uniil the opnniing of spring, and 
iji its southern belt the alteniations of fiost and sunny temperatures 
vfcre neither extreme nor sudde^i. The tryiiig month of March wrought 
partial disaster in exposed situations, v,iu;re slothfulness or ignorance 
had fiiiled to put the soil in proj)er condition and the seed iji its proper 
place. \\^here the drain tile and the grain (irill wrought together in the 
same field, even the heaviest clays bore a uniform and abundant burden. 
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The teii]])eiature of May andJune was lower tlian usual, and the crop 
ripened and was harvested in the region between 30^ and 40^, the 
chosen la,titude of the best winter wheat, before the occurrence of severe 
summer heats, which so often shrivel the grain in premature ripeninf 
or blight it with rust or scab. In large districts an excess of rain gave 
great growth to the stalk and a succulence which favored ''lodging/' from 
which comparatively small losses were experienced, the heavy raius 
me.isurablv subsiding in season for the filling and hardening of the head. 
Tbe low lomperjiture and the continued moisture contiiuied to occasion 
slow maturity iiiid a late harvest. A very general exem})lion from in- 
sect ravages has been observed. Tlius the season was exceptional and 
a cro]) secured larger than usual, estimated at about 200,000,000 bushels. 
The quality, as a whole, may be assumed to be a fair avenigc^ though 
there wjis a proportion of spring grain that was immature or damaged 
after harvesting. Other grahis averaged better than usual, partico- 
lariy oats and barley. The season was not so favorable for buckwheat. 

Corn, — A veiy large breadth of maize was planted — large areas of it 
with much difiicnlty, between showers, in a saturated soil in many cases, 
where it vras left to rot and to be subsequently r(,'placed, in some in- 
stances a second time. It started slowly and presented a discouraging 
aspect till midsum?ner, vv hen the weather becaine more favorable, and the 
crop assumed a look of health and vigor, giving promise of a partial rep- 
aration for its ea:]y shortcomings. Still the summer proved compara- 
tively unpropitious to th(3 end, a severe drought pivHiunig and sliri veling 
it in the Atlantic States of the South, and cold nights preventing growth 
and maturation in the Xorth. An early killing frost would have wrought 
wide-spread disaster: l)ut the mild and sunjiy vrearlier of September 
and late comiiig of heavy frosts relieved greatly the expected reduction 
in quantity ;ind saved at least a hundred millions of dollars in a crop 
more needed than any other. Yet the yield, estimated at 874,320,000 
bushels, luis been less by 150,000,000 bushels tlian a good return should 
bring upon the same acreage. Tlie quality, althougii quite variablej is 
not up to iin average. 

Ucy. — This great crop, second in importance only to that of corn, and 
of greater value, liian cotton, has been one oV more ti lan a's^(nage quan- 
tity, but slightly under an average in quality. In portions of the West 
it is watery, immature, and much of it cured imperiectly. In the South- 
ern States i^is of excellent quality, except in thin and parched soils or 
when cut too late. As tlie main dependence of farm stoc;k in winter, 
in the absence of mangolds and turnips, a lull supply oT good quality is 
a consideration, that cannot be ignored, and the extent of the benefac- 
tion wdiicii shoahl double its i^roduction ca.n scarcely be o\'erestimated. 

Cotton. — The high. ])rices of 1808 stimulated tbe extension of cotton 
fields, and a breadth of nearly a> million oi" acres was added to the area 
under cultivation. The history of the crop shows tluit a bad begin- 
ning'^ iPi cotton ma.y sometimes mad^e a " good ending.'^ In the monthly 
report ibr Sun.e it vras stated : Complaints ot late pia.nting, bad stands, 
cold and uiifa.vorable weather, are more or less geaerad throughout the 
cotton Brati.'S f and thereupon, in view of the enla.rged breadth andex- 
tensh'e use of fe^rtilizers in the more eastern State;-, it was said : '^ It is 
not too late, v>'itli good weather and exemi^tion from insects, to obtain a 
yield oi* 3.000,000 bales.'' In July steady progress of recuperation was 
noted: "The feebleness and starved appearance of the plant in May 
and early June a.re yielding to the bright suns and renial show^ers ol 
the prcrgressing season, which are rapidly repairing a ii damages except 
the lack of ii perfect stand.'- Still there v/ere i)laces vdiere but half a 
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crop was expected ; and in the most fertile portion of tlie cotton region 
bordering upon the Mississippi tlie plant was ^^two or three weeks later 
than usual/' yet green and vigorous, promising, with a l\ivorable sea- 
vSon, to be nearly as far advanced as usual the 18th of August, the time 
to commence the first picking." In September a drought on the sea- 
board was reported, threatening a reduction of yield, while westward to 
Texas the prospect for a large yield brightened with the increasing dis- 
tance, and the iirst prediction of the season was made — "the probabili- 
ties at present favor a yield of 2,750,000 bales." In view of the acreage 
and condition of the crop while the first picking was in progress, and 
three more in tlienuceriain future, subject to the contingencies of frosts 
and storms, the contingent estimate was quite as liberal as could be 
honestly made. Up to October there was no reason for advancing it, 
but the remarkable character of tlie autumn season, almost frostless 
and rainless, matured the bolls and permitted uninterrupted ])icking 
until the beginning of the ne vr year, and added fully ten per cent, to the 
yield of an average season, rendering it necessary, upon the tabulation 
of the final returns, to place the estimate at 3,000,000 bales, the result 
hinted at as possible in the snmmary of the first returns of the season. 
The prediction of the efiectof such a croj) — a decrease in price of twenty- 
five per cent. — has also been realized. It is to be hoped that planters 
will learn wisdom from experience, and hesitate before pushing pro- 
duction beyond the limit ^f reasonable profit, and incurring the neces- 
sity of purchasing supplies for man and beast from an empty purse. 

The value of the cro[> of ISGO, ns compared with the great yield oi 
1859, enforces this lesson of self-dependence and equilibrium of rural pro- 
duction. In 1859, 2,154,820.800 pounds, at 11 cents, realized $237,030,283 ; 
in 1869, 1,380,000,000 pounds, at 22 cents, realized 8302,000,000. Adopt- 
ing these figures as suffieiently accurate for the })urposes of this com- 
parison, the crop of ten years ago brought $05,569,712 less than the 
present one, though the quantity was 774,820,800 pounds greater. Sup- 
pose the next crop sliould reach 3,500,000 bales, of 460 pounds, worth 
15 cents ])er pound, tiie total value would be $241,500,000 — a loss 
of $61,100,000 upon an increase of half a milllo]i bales. To this sum 
of $61,000,000 ail equal additional loss would be added for purch^i ses 
of supplies abroad which might have been grovrn at home. 

The cotton interest has already attained its maximum of value and 
profit for the present, and the cotton supply of the vvorld has nearly 
reached the limit of normal consumption : at a lower jnice a somewhat 
larger consuin])tioii might result; a largely iiicreased supT)ly would occa- 
sion uis^ister and tluetuatio}! in ])roduction, disadvantageous alike to 
planter and Tnanufaeturer. There is one mode, and but one, by which 
the value and profit of the cotton crop can be largely increased, and by 
which cotton growers cini remain '•Mnasters of the situation," and that 
is by manuiacturing in this country, not twenty per cent, of the crop, 
as in 1860 5 not thirty-five per cent., as in 1869; Init at least seventy-five 
per cent. ; and half of this should be inanufactured, near the cotton fields, 
into coarse goods at first, largely into yarns, and ultimately into everj^ 
variety of cotton fabrics. It caji be done with profit at once. Idle 
water powers, abundant and cheap wood and coal for steam machinery, 
dependent women anxious to earn a liveliliood, and children growing u^) 
under the pernicious intluence of idleness, call for such utilization of 
wasting resources. While these means of opulence are ignored, and 
the children of indigence are permitted to pine in ])overty, it would bo 
unmanly to envy the possession of wealth elsewhere obtained by the 
persistent and industrious utilization of similar resources; and while 
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such oppoituiiities aro tlirowii away, the liigliost i)rosperity juust not 
only be unattainecl, but undeserved. 

It is gTatiryiug to note tlie iacrease of manufacturing' in tlie cotton 
States. The following table is a synopsis of returns to the Cotton Man- 
ufacturers' Association, up to October, 1S1>9, giving the nnmber of mills 
in operation J the luiinber of sphidles, the size of yarn, and quantity of 
cotton nsed : 



stilt 



rirsiiiia 

Xei'tli C;iri)liji;i 

South C;u-oli:i[i 

Geor<;ia 

Alabama 

MiRsisHi])pi - - . 

Texas 

Avkaiisi^o - 

Tennessee 

Keutne!:y 

To till 



Should three-fourths of the crop be manufactured in this country, the 
remaining tbnrth vrould be sought with avidity, vrLatever the yield of 
the sta])le iii India or else^y]lere"; good prices ^\')uld be maintained, and 
the gain of the maiiufacture ^vould be added to the profit of the culture, 
insuring continued and unexampled prosx>erity to the cotton section. 



:.[iii.s. 


Sp'r.ulles. 


Yarn. 


Cotton »piin. 


Bpiiiillo. 




i'T, 148 




J-l.V 


2, 203, 1G3 


83. 80 


ir, 






2, 4BI), 7 il 


120. 13 




iii), (>'4 


«oi 




123. 54 




7; 5, r.:)G 


l-2i 


'.), hoS, 947 


133. 92 


H 


tiT, :>;; 1 


154- 


2. 4G9, 73S 


89. 94 


:| 


:m 




242, 000 


72. 03 




1, 71G 




209. 300 


121.07 


J 


:>\{j 




9^5, 3G3 






\), t<00 




735, 071 


75. GO 




-], 500 




738, 795 


] 75. 29 




197, 75!) 




22, 773, 718 


115. 02 



GEOPS OF 1809. 

Table showing the product of each principal crop ofilic several S!aU>; named, the i/ield per acrej 
the total aoreagCj the average price in each State, and (he vaJae of each crop, for IS'od. 



Product. 



Indian corn. 
Wheat 



eats 

Barley 

Bncli^vheat . 

Potatoes 

Tobacco 

Ilnv 



OUsIk 

'.do.'.'. 



.(In 
'.do... 

DlUids. 



C "O , 
c " 


!-'. p 

c ^ 


3 


it 

'-^ P 














i.4.":o, oco : 


24. 3 


50. G70 


$1 27 


Ca, 841, 500 


'24S, 000 ; 


15. 4 


IG, 103 


I 83 


4o3, 840 


15.^ 000 


17. 7 


8, 92G 


1 43 


225, 940 


3, -lOV, 000 


30. 5 


104, 918 


G8 


2, 17G, 000 


750, 000 \ 


20. 7 


3G, 231 


1 14 


' 855, 000 


350,000 i 


2i. G 


IG, 203 


83 


290, 500 


7, 500, 000 1 


128 


53, 593 




3, 9C>0, 000 


1.050,000 ; 


. 91 


1, 153, 84G 


15 25 


IG, 012, 503 



Total. 



Indian corn. 

Wheat 

llyo. 



.luriolicls- 



Oats «hj . . . . i ] , Gg:;, ooo 

Barley 

Buck^vheat do... 

Putiitoea do... 

Tobacco ponniLs. 

Uay t;;nd. 



1,400,000 1 


:-o j 


291, OuO ' 


17. 5 ' 


150,000 ' 


15 1 


],gg:5. 000 ! 


30 


lOG, OGO 1 




;;o. 41)0 : 

4, 500, 000 ; 




""700,000 1 


"" "1. OG. 



40, GoG I 
IG, G28 : 
10,000 



4, 0 .0 
000 



1 85 i 
, 1 3o 

(VJ . 

1 05 

?-'2 ' 

45 ' 

'15 00 I 



81, 820, 000 
538, 350 
207, 000 

1, 147, 470 
111, 300 

73, 800 

2, 0:i5, 000 

"io," 500," boo 
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Prodmct. I -io S 



lodian corn bushels . 1, 475, 000 

Wheat • do 766,000 

Eye do 155,000 

Oats .do.... 5,059,000 

Ba^Lev do.... 102,000 

BuctWlieat do 231,000 

Potatoes do ... . 5, 750, 000 

Tobaoco pounds. 

Hay.. tons. 

Total 



MASSACHUSETTS. 

Indian corn bnsheia. 

Wheat .do... 

Rye .do. . . 

Oats : do. . . 

Barley .. /. do... 

Buckwheat do... 

Potatoes do. . . 

Tobacco pounds. 

Hay t tons. 



Total. 



RHODE ISLAND. 

Indian corn bushels . 

"Wheat do. . . 

Bye do. . . 

Oats ,.. do. . . 

Barley do. . . 

BuckWhea,t do. . . 

Potatoes ..do. .. 

Tobacco pounds . 

Hay tons. 



Total. 



CONNECTICUT. 

Indian com bushels. 

Wheat do... 

Rye ; - do... 

Oats do. .. 

Barley do. .. 

Btickwheat". do... 

Potatoes do... 

Tobacco .pounds. 

Hay ..tons. 



Total. 



XKW YORK. 

Indian com bushels. 

Wheat...: do... 

llyo do... 

Oats do... 

" Barley do. . . 

Buckwheat do. . . 

Potatoes do... 

Tobacco pouiuls . 

Hay tons. 



Total. 



NEW JERSEY. 

Indidn corn bushels . 

Wheat do... 

Rye do... 

Oats do. .. 



1, 100,000 



1)950, 000 
1(C7, 000 
462, 000 

1, 525, 000 
144, 000 
85, 000 

4, 300; 000 

5,200,000 
850, 000 



440. 000 
8:600 
31, 000 
250, 000 
55, 000 
3, 100 
770, 000 



71, 000 



1, 950, 000 
75, 000 
837, 000 
2. 100, 000 
25, 0.0 
270, 000 
2, 500, 000 
G, 5S0. 000 
750; 000 



34 
13 
16 

35. 0 
22. 8 
20.'6 
100 



1. 15 



34.2 
18 
18.4 
31 
25 
11.5 
100 
1, 200 

.09 



25.2 
17 

14.2 
31 
23 
15 

98 



1.09 



31.2 
17.5 
12.3 
33,7 

10. 2 
108 
450 
1.43 



19, 100, 000 
», 750, 000 
4, 748, 000 

31, 250, 000 

4, GOO, COO 

5, 500, COO 
28, 500, 000 

8, 500, 000 
4, 600, 000 



9, 200, 000 
1, 646, OOJ 
1.500, 000 
6, 440, 000 



27.1 
16 

14.5 

^5 

24.1 

20.1 
114 
800 
1. 5 



30. ^ 
10.5 
14.8 
34.1 



43, 332 
42, 555 

9, 687 
141, 853 

4, 473 
11,213 
35, 937 



956, 521 



1, 2^5, C21 



. 57,017 
9, 277 
25, 108 
49, 193 
5,700 
* 7, 391 
40, 566 
4,333 
858, 585 



17, 400 
505 
2, 183 
8, 004 
2, 391 
206 
7, 857 



65, 137 



103, 803 



62, 500 
4, 2* 
68, 048 
62,314 
1,086 
10, 6C0 
23, 148 
4, 482 
524, 475 



767, 004 



704, 797 
609, 375 
327, 448 
892, 857 
IDO, «71 
278, 109 
250, 000 
10, 025 
2, 987, 012 



%V 40 
1 57 
1 45 
67 
1 34 
86 
33 



13 00 



^1 32 
1 75 
1 30 
73 
1 56 
1 «6 
68 
26 
24 42 



^^1 28 
1 60 
1 40 

71 
1 28 
1 15 

68 



21 75 



ei 30 
1 40 
1 38 
73 
90 
1 22 
63 
27 
18 00 



$2, 065, 000 
1, 202, 620 
224, 750 
3, 383, 500 
136,680 
198, 660 
2, 185, 000 



14, 300, 000 



.23,(}96;210 



$2, 574, 000 
292,250 
600,000 
1, 113, 250 
224, m 
90, 100 
2, 924, 000 
1, 352, 000 
20, 757, 000 



29,987,840 



$563,200 
13, 7qo 
43, 400 
177,500 
70, 400 
3, 565 
523,000 



1, 544, 250 



2,939, 675 



535, 000 
J05, 000 

1, 155, oeo 

1, 583, 000 
22, 500 
329, 40D 
1„575, 000 
1, 755, 000 
13, 500, 000 



%\ 03 
1 37 
1 03 
56 
99 
60 
51 
14 
12 G6 



6, 251,094 



238, 701 
99, 757 
101,351 
188, 856 



CO 95* 
1 34 
1 12 
57 



22, 509, 960 



%\% 673, 000 

13. 357, 500 
4, 890, 440 

17, 500, 000 
4, 554, 000 
4, 807, 400 

14, 535, 000 
1, 190,000 

58, 236, COO 



133, 743, 340 



^2, 740, 000 
2,-205, 640 
1,080, 000 

3, 670, eoo 
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Product. 


Amount of crop 
of 1809. 


Average yield 
p«r acre. 


CO 

o 

go, 
^ 3 


M a 
B ^ 


1 

1 Total ralaation. 


* ITew Jeeset— Continued. j 


26 OOO 
8S0, 000 
5, 300, 000 
100, 000 
523,000 


24 

14. 2 
93 
1, 300 
1.50 


1, 083 
62, G76 
56, 939 

350, 000 


$^ CO 
1 ij 

62 
27 
20 20 


$20,000 

1, UU3, 7UU 

27,000 

10, 005-, 000 








1, 159^489 




31, 346, 140 


PE^^fBTLVAXIA. 








29, 500, ceo 
iO 500 000 

ci 250i 000 
4o, UUU, UUtf 
631,000 

6, 500, 000 
15, 400, 000 


31. 4 
14. 8 
13.7 
35. 7 
.23.6 
16.4 
102. 


939, 400 
1, 114, 864 

466. 204 
1, 344, 537 
26, 737 

396, 341 

150, 980 


$0 92 
1 28 
99 
47 
1 02 
93 
GO 


^^27, 140, 000 
21, 120, 000 
(i, 187^ 500 

lifi, t>OU, UUU 

643^690 
6, 04S, OQp 
9,349;^ 










2, 570, 000 


1. 41 


1, 822, 695 


14 85 


38, 164, 600 






6, 231, 848 




131, 100,690 


DELAWARE. 








3, 200, 000 
830, 000 
35, 000 
1, 723, QOO 
O; 000 
12, 000 
200, 000 


t 

18. 
13.5 
7. 
10. 
24. 
1^ 
70. 


: 

177, 777 
01, 481 
5, 000 

172, 300 
250 
923 
2,657 


— - 

$0 70 
1 28 
97 
45 
90 
1 10 
65 


$2, 240, 000 
1, 062, 400 
33, 950 
i 7j>, jOM 

6,400 
18, 960 
130,000 




. 30,000 


1. 15 


2G, 6d6 


20 00 


eoo,ooo 


1 


446, 674 




4, 860,300 


MAKl'LAND. 






12, 300, 000 
6, 73;j, OCO 
482, 000 
7, 100, 000 
24, 000 
150, OOv) 
1, 050, 000 
14, 500, 000 
191,000 


20.2 
-11.8 

12.3 

19.8 
■ 23. 

11.4 

73. 
500. 
1. 16 


OOS, 910 

070, 593 
39, 186 

358, 585 
1. 043 
13, 157 
14, 383* 
29, 000 

164, (i55 


$0 73 
1 30 

97 

51 

90 
1 10 

64 

1.3.3 

17 95 


Z8, 979, GOO 
8, 752,300 
467, 540 

•J /!01 AAA 
o, UUU 

21, 690 
165, 000 
672, 000 
1, 928,600 
a; 428, 450 










1, 799, 512 




28,035,9]K) 


VIRGINIA. 








17, 500, 000 

8, 642, 000 
800, Oi;0 

9, 017, 000 

28, 000 
75, 000 
1, 188, OOO 
65, 000, 000 
220,000 


15.5 
10.5 

9.3 
17.1 
17.3 
10.7 
50. 
415. 

1. 4G 


1, 129. 032 
823, 047 
86, 021 
527, 309 
1,618 
7, 009 
23, 760 
155, 502 
150, 684 


$0 91 
1 21 

91 

48 

S7 

87 

69 

10.3 
15 41 


$15, 925, 000 
10, 456, 820 
728,000 
4, 328,100 
24,360 
65,260 
, 819.780 
6,09^000 
3, 390, dOO 














42, 432, 510 


NOETH CAROLINA. 

Rye 4 do... 








17, 400 000 
3, S70, 000 
400, 000 
3, 500, 000 
3, 500) 
17. COO 


14. .3 
8.4 
8.3 

15. 1 

1-7 

30.2 


1, 175, 673 
460, 714 
48, 192 
231, 796 
205 
562 


ei CO 
1 53 
1 15 

65 
1 00 

71 


$17, 403, OCO 
5, 921, 100 
460, 000 
2,*W5,000 
3,500 
13,070 
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Product. 



JToETii CAnoLiNA— Contmued. 

Potatoes : bushela. 

Tobacco - pounds . 

Hay : — tons. 



675,000 
33, 500, 000 
160, 000 



Total . 



SOUTH CAUOLKA. 

Indian coru bushels. 

Wh^at do. . . 

3lye do... 

Oats.... ^ do... 

Barley do... 

Buckwheat do. - . 

Potatoes do. .. 

Tobacco pounds. 

Hay tons. 



Total. 



Indian com bushels. 

Wheat do... 



Kye. 



.do... 



Oats do. 

Barley do... 

Buckwheat. do . . . 

Potatoes ^.do. .. 

Tobacco pounds . 

Hay 1 ' tons. 



8, 100, COO 
920, 000 

55, eoo 

850, 000 
7,400 



117, 000 
" "58, 666 



27, 500, 000 
2, 170, 000 

73,000 
1, 200. 000 

12, 300 



Total. 



*ndLin com bushels . 

Wheat do... 

Bye do... 

Oats do. . . 

Barley do... 

Buckwheat. * do. . . 

jPotatoes do... 

Tobacco pounds. 

Hay , tons. 



Totiil. 



Indian corn. 

Wheat 

Rye. 



-bushels, 
.do... 



.do. 



Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds . 

"Bay tons. 



Total. 



MISSISSIPPI. 

Indian com bushels.. 

Wheat do 

Bye :..do 

Oats do 

Bailey do 

Buckwheat : do. . - 

Potatoes do 



248, 000 
1, 000, 000 
48, OOO- 



3, 100, 000 
1, 300 
12,500 
23,000 
4,000 



30,000 
500,000 
13,0G0 



30, 200, 000 
930, 000 
40,000 
567, 000 
9,000 



O' C3 



74 
508 
1. 44 



11.6 
6! 6 
5.4 

10.8 

8 



60 

""i.25 



9, 121 
05, 944 
111, 111 



2, 103, 312 



698, 275 
139, 393 
10, 185 
78, 703 
925 



1, 950 
46," 400 



975, 831 



11 
7.4 
6.5 
12.3 
13.8 



61 
375 
1. 46 



11.2 
10 
9 
13 
14 



500 
1.25 



312, OOO 



68i000 



30, 000, 000 
267,000 
21,000 
200,000 
8,000 



400,000 



15. 
7.8 
7.3 
12.6 
11.7 



63 



17.5 

7.7 
23.7 
11 



2, 500, 000 
293, 243 
11, 230 
97, 560 
891 



4, 065 
2, 666 
32, 876 



2, 942, 531 



276, 785 
130 
1, 388 
1,769 
285 



400 
1,000 
10. 400 



292, 157 



2, 013, 333 
119, 230 
5, 479 
45, 000 
769 



4,952 
49," 635" 



2, 238, 398 



1, 714, 285 
29, 666 
2, 727 
8, 438 
727 



4,494 



§0 80 
13. 
12 11 



$1 40 
2 09 
1 68 
95 
1 90 



1 33 

23 33 



ei 21 
1 65 
1 51 
95 
1 83 



1 40 
19.4 
21 45 



$1 45 
1 90 
1 50 
1 37 
1 80 



1 70 
29 
20 00 



$1 14 
1 62 
1 47 
ai 
1 81 



1 83 
20*25" 



$1 12 
1 75 
1 70 
98 
1 40 



§540, 000 
4, 539, 50O 

1, 937, eoo 



33, 138, 770 



$11,340,000 
1,922,800 

807,500 



155, 61( 
'i,'353,'i4'^ 



15, G85, 51i 



$33,275,000 
3, 580,500 
110,^ 
1, 140, m 
28/509 



347,900 
194,000 
1, 029, 600 



39, 699, 039 



$4, 495, 000 
2,470 
18,750 
31,510 
7,200 



51.000 
145»000 
260,000 



5,010,930 



$34, 428, 000 

1, 506, eoo 

58,800 
515, 970 
16,280 



561, 600 
'i," 785," 666 



38, 872, 2C0 



§'33, 600, OOO 
4G7, 250 

35,700 
196,000 

11,200 



436,000 
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Product. 



Missisfiirri— (Jontiuued. 

Tobacco pounds. 

Hav tf)]is. 



Total. 



Indian t 
Wheat . 



... do... 
....do... 



Oata do. . . 

Bailey do... 

Buckwliofit do. .. 

.Potatoes do... 

Tobacco pounds. 

Hay toiiH. 



Total. 



Indian corn lui-sliols. 

AYheat do... 

Eyo._ do... 

Oats <lo... 

Barley do. . . 

Buckwheat do... 

Potatoes - - do... 

Tobacco ])Ounds. 

Hay - tons. 



Total. 



ahka:;sas. 

Indian corn bushels. 

Wheat - do. 

Eve 

Oats - 

Earley 



Br^clc^ 
Potatoes . 
Tobacco. . 
Hay 



.do... 
.do... 
.do... 

.do... 



iG, p::o, oqo 
r.(), 000 

ill, 000 
87, 000 



:ir>o, 000 
"':j7,'6o6' 



11. i 
li 

13 



1, 7!M, N19 j 



I 

r,74, 000 i $1 09 
4,347 i 1 t>5 

6,G'\:i I 1 i::- 



Ci!?, 3Ga, noo 

(32, 500 
;25, 2C0 
100, 050 



24, CG.j 12 00 



444,000 



.| 715, rX)2 i I 19,200,750 



23, 000, 000 
1, 250, 000 
103, 000 
1, 250, 000 
(iO, 000 



400, 000 

""28," 666' 



29 
11.1 
17. 3 

28. 4 
20. G 



112 



793, 103 
112, G12 
5, 953 
44,014 



3, 571 



'J7S, 076 



I, 750, 000 
, 170, 000 
40, 000 
550, GOO 
4, 000 



11. S 

12 



910, G42 
9f!, 152 
3, 333 
22, 2G7 
307 



AO 73 
1 70 
1 10 
70 
1 04 



$1C, 7r0, QCn) 
2, 125, UOO 
113, 300 
875," 000 
G2, 400 



1 GO GiO,C<)0 
'uiii 397,'646 



21, 002, 740 



5h9 02 1 
1 51 I 



1 35 
1 10 



.^23, GINO, 000 
1 , 7GG. 700 
54, 000 
412, 5(V>) 
4, 4(X) 



. pounds. 
tons. 



34G, 000 
:, 225, 000 
10, OLO 



r50 

1.33 



4, 552 
2, 9GG 
7, 518 



1 CO i 

13. 7: 

12 GO 1 



;i4G, 000 
304, 825 
12G, 000 



Total. 



Iruliau com 

Wlieat 

Kve 

Oats 

Barley 

Buckwheat 

Potatoes 

Tobacco 

Hjv 



.bushels 

do.. 

<i.o.. 

do.. 

do.. 

do.. 

do.. 

. pouniia 
tons 



47, 500, 000 
G, 7.50, 01)0 
22G, OOO 
3, 500, 000 
28, 000 
9, 000 
1, 000, 000 

:k5, 000, 000 

15^, 000 



Totn 



AVEST Vr;^;T.VIA. 



Indian corn . . . 

Wheat 

Rye. 



bushels. 

do... 

.do. 



Oats <lo- -. 

Earley do... 

Buckwheat do. . . 

Potatoes - do... 



20 

8. 4 
10 

IG. 7 
IG, 4 
G. 2 

50 
548 
1.39 



1, 059, 737 20, 704, 425 



209, 
1, 
I, 
20, 
03, 
113, 



C'O 77 
1 15 
1 OiJ 
GO 
1 12 

1 (;8 

13 
20 34 



575, GOO 
7G2,-5U0 
2-2G. 000 
ICO, 000 
31, 300 
!J, 7J!) 

7;:o, coo 

550. 000 
213, 720 



, 100, 000 
, 5G2, 000 
94, 000 
100,000 i 
C2,000 j 
300,000 I 
850,000 i 



11. 7 

12. 9 
25. 2 
16. 7 
14. 2 
82 



291. 3GG 
218, 974 
7, 280 
83, 333 
3, 712 
21, 12G 
10, 3G5 



80 79 
1 20 
90 



i, :299. 009 
!, 228, 120 
84, GOO 
CCG, 000 
C5, 720 
279, 000 
484, 500 



REPORT OF TPIE STATISTICIAN. 

Tabic y-homvy Ihr. vi-oduct of cuc't: pr'indjifd croih, .y>.\— ConHnuccL 



29 



I'loducl. 



Wlst Tn;c.D:iA— Continued. 



-pounds. . 
tons.. 



:, -250, 00 ) ! 707 
150. UOO 1 \. U 



Total . 



KENTUCKY. 



- . . bushels. J 

do....i 

do....i 



Tndi;m corn 

Wheat 

lv>\) - 

Oata - 

Barley do . . 

BuckT, heitt (|t). . 

Potatoes do. . 

Tobacco pounds 

Hay , tons 



51, r)00. 

5, 50o; 

5, 800", 
304, 

n, 

•J, 100, 

40, (;00, 

1.55, 



3. 132 
IU4, 1015 



1, C75, 500 



Total 



inssouRi. 

Indian corn buslicls.. 

Wheat do 

Bye do.... 

•ats do..-. 

Barley do 

Buckwheat do.'. . . 

Potatoes do 

Tobacco pounds - . \ 

Hay tons..i 



II 

11. -2 

IW. 'i \ 
Jf>. 5 I 
11 I 
09 i 
007 

i.;5i^ 



■2, OiiO, OOQ 

:m, 000 

Of), 11)0 

2:jr, :>6o 

15. 539 
1, 

4;-)4 

50, 070 
lie, 3-20 



3. 15:i, 6912 



I 



80, 500, 
7, 500, 

G, 500,' 

:m, 
% oo';;. 

18, 500, 
750, 



000 
000 
000 
000 
000 
000 I 
000 : 
000 I 
000 I 



;3o. 0 I 

14. 1 I 

IG. 9 j 

'Xi \ 

21.1 ! 
1 15 j 
y;)2 I 
1.771 



SO 00 
1 10 
84 

48 

1 2:i 
1 00 
5;^ 
09. 
14 00 



030, 718 




09 


914 




80 


19,2:50 




0!) 


1 90, 909 




40 


12, 987 


1 


12 


3, 554 




81 


17, :391 






18, 019 




10. 0 


428,, 72-3 


11 


17 



13, 474, 940 



>;5:?, 990, 000 
(S 050, 000 
051, 0,10 

2, 784, 000 
373, 920 

17, 000 

1, 113, 000 

3, 040, 000 

2, 272, 300 



50, mi, 220 



$48, 300. 000 
6, 000,-000 
224, 250 
2, 600, 000 
3:J0, 000 
00, 750 
949, OOO 
1,901,000 
8, 377, 500 



Total , 



ILLINOIS. 



: ;-10 j 



Ca, 799, 500 



Indian corn bushels. . 121, 

Wheat do.---! 29, 

Rye do... J 

Oats do...-! 35, 

Barley do 

Buclovhcat do 

Potatoes do 

Tobacco pounds. - 

Hay tons. . 



Total. 



INDIANA. 

Indian corn bushels. 

Wheat do. - - 

Kye do 

Oats.- - do. .- 

Barley ---- do.-- 

TJuelvwheat do 

Potatoes do 

Tobacco pounds. . 

Hay tons - . 



500, 000 
200, COO 
075, 000 
720, 000 

250, 000 

251, 090 
500, COO 
500, 090 

800, c*jo 



73, 000, 000 
20, GOO, 0(]0 
575, 000 
12, 4 13, OCO 
411, COO 
303. ():)0 
4, 750, COO 
7, 000. fX)0 
1, 200, COO 



23. : 
11. : 

14. ■ 
32. i 
20. I 

15. : 

103 
033 
1.: 



i, 237, 0C8 
:, 607, 142 
46, 875 

. 099, 2;;i 

59, 808 
10, 022 
72. 815 

, 701, OOG 



61 
37 

' !XI 
70 
41 
08. 

9 87 



10, 923, 5 )3 



$09, 255, 000 
22, 192. 000 
432, 000 
13, 218, 620 
1, 135, 000 
190, 700 
3, 075, 000 
1,218, 000 
27, 030, 000 



13a 342, 380 



12. ; 

:oo 

731 
1. - 



3, 140, 551 
1, 4;;0, 5.")5 
37, 000 
420, 779 
17, 947 
24, 240 
441 Ml 
9, 575 
805, 3G9 



Total. 



OHIO. 

Indian corn - bushe 

Wheat do 

P.ye. do 

Oata do 

Barley do 



03, 250, 000 
20, 400, 000 

1, 050, 000 
27, 000, 000 

2, COO, OCO 



30. 1 
15. 5 
14.8 
33 

25.5 



5, 93C 



2, 207, 441 
1, 310, 129 
70, 945 
818, 181 
101, 900 



93 
70 
44 
. 03 
83 
44 

09. G 



651, 100, 000 

19, i;ia, 000 

437, 000 
5. 401,-720 

423, 330 

251, 490 
2, 090, 000 

072, 000 
12, 024, 000 



f'O 72 
1 03- 
82 
40 
1 0c2 



92, 217, 540 



$49, 140, 000 
21, 012, 000 
861, 000 
12, 420, 000 
2, 652, 000 
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rrodiict. 



Ohio— Continued. 

Buckwheat bushels. 

lidtatocs do... 

Tobacco pounds. 

Hay tona. 



Total. 



radian com bashels. 

wheat do... 

Eye do... 

Qata do... 

Sarley do. .. 

Buckwheat do. .. 

Potatoes do... 

Tobacco pounds. 

Hay... tons. 



Total. 



TVIBCOITSIX. 

Indian corn bushels . 

Wheat do... 

;ye , do. .. 

ats... do. .. 

^ rley do... 

buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 



Total. 



MIXNESOTA. 

Indian com .bushels. 

Wheat .....do... 

Rye do... 

Oats do. .. 

Barley do... 

Iluck wheat do... 

iP'otatoes do... 

Tobacco : pounds. 

Hay , tons. 



Total . 



Indian com bushels. 

Wheat do... 



Bye. 



-do- 



Oats d©. 

Barley do... 

Buckwheat do... 

Potatoes do. .. 

Tobacco pounds - 

Hay ; tons. 



Total ! 



KANSAS. 

Indian com bushels 

Wheat do.. 

Bye do.. 



882,000 
9, 600, 000 
16, 000, 000 
2, 000, 000 



14, 100, 
16, 800, 
630, 
8, 700, 
050, 
850, 
7, 500, 
3, 500, 
1,550, 



23.9 
15.2 
16 

35.4 
24 2 
17*. 7 
155 
1, 000 
1.5( 



9, 500, 000 
24, 000, 000 

1, 150,000 
22, 500,-COO 

1, 500, 000 
63, 000 

4, 800, 000 



1, 4G0, 000 



5, 750, 000 
19, COO, 000 
56, 000 
12, 500, 000 
820, 000 
35, 000 
3, 000, OJO 



523, 000 



12. 

112 
700 
1.44 



£6.4 
15.3 
15 

36.2 
25.9 
17.0 
107 



"I 



'70, 500 
85, 714 
22, 857 
1, 388, 888 



6, 142, 675 



487, 
1, 105, 
39, 
245, 
26, 
48, 
43, 
3, 

1, 033, 



359, 81& 
1, 568, 627 
76, 666 
621,546 
57, 915 
3, 579 
44, 859 



1. 451 1, 006, 896 



20. 1 
16.3 
18.8 
37.5 
25.7 
18.8 
112 



1, 55 



78, 500, 000 
23, 500, OJO 
540, 000 
19, 000, 000 
1, 203, 000 
160, 000 
4, 500, 000 



1, 650, 000 



24, 500, 000 
2, 800, 000 
20, 000 



33.2 
13 
16.1 
37.3 
26.5 
16.7 
123 



1.86 



48.4 
18.5 
25.8 



3, 739, 933 



197, 594 
, 105, 644 
2, 978 
333, 333 
31, 906 
1, 861 
2G, 765 



337, 419 



!, 097, 520 



2, 364, 457 
1, 807, 692 
33, 540 
500, 383 
45, 390 
9, 580 
36, 585 



88'7, 096 



5, 693, 729 



506, 198 
151,351 
776 



11 



^0 91 
. 42 
06.2 
10 00 



$0 74 
97 
75 
40 
85 
79 
37 
20 

12 80 



^liO 65 
6S 
02 
40 
80 
71 
52 



10 50 



$802,630 
4, 032,000 
992, 000 
21,800,000 



113, 711, 620 



{^10,434,000 
16, 296, 000 
472,500 
4,263,000 
552,300 
671, 50e 
2,775,000 
7C0, 000 
19, 840, 000 



56, 004, 500 



$6, 175, 000 
16, 320, 000 
713,000 
9,000,000 
1,200,00C 
44,730 
2, 496, 000 



15, 330, OOC 



51, 278, TiJJG 



SO 03 
59 
56 
42 
G4 
81 



SO 50 



35 
CI 
82 
51 



%Q 44 
79 
69 



$3, 622, 500 
11,210,000 
31,360 
5, 250,000 
524,800 
^330 
2, 160, 000 



4, 497, 800 



27, 324, 810 



^9, 250, 000 
12, 220, OOO 
280, 600 
6, G50, 000 
733,^ 
131, 200 
2, £95;^000 



12, 705, 000 



74, 2C5, 830 



$10, 780, 000 
% 2J;1, 000 
13, 800 
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Ikhle showing the product qf each prinoipal cropj <!Jfliitmued. 



Product. 


Amount of crop 
of 1869. 


1j 


Number of acrca 
in each crop. 


• 

Value per bushel, 
ton, or pound. 


Total valnation. 


KAKSAS-TiCoiitiiiued. 


25 000 
1, 500, 000 


42.1 
30.6 
18.5 
149. 


816 
8 108 
10,' 067 


^!0 37 
83 

46 


$0oD, UUU 

20, 750 
148, 500 
690,000 


Total 


250, 000 


1.75 


142, 857 


5 55 


1, 387, 500 






855, 801 




15, 807, 550 


NEBRASKA. 








6, 750, 000 
1, 000, 000 
12,' 000 
1 o=v» nnn 

-L , .^Uv, UUU 

9 000 
*in nnn 

OU, UUU 

550, 000 


42.2 
17.8 
19.4 
41.3 
30.2 
16.7 
140 


150, 952 
56 179 

'618 
30 266 

'298 

3^ 928 


^^0 37 
51 
53 
34 
71 

^ 40 


12, 497, 500 
'iin nnn 

wXU, UUV 

6,360 

6,390 
61, 000 
220, 000 




lotai : 


no, 000 


1.70 


64, 705 


5 03 


553, 300 






3ia940 




4, 279, 550 


CAUFOBNIA. 








1, 305, 000 
Qn nnn nnn 

<wU, UUU, UUU 

21, 200 
0 nno Ann 

UUu, uUU 
A^Otil, UUU 

2, 400, 000 


41.4 
18.2 
31.5 
41.8 
35.3 
17 
125 


31, 521 

1 noo cm 

673 
47, 846 
348, 016 
882 
19, 200 


$0 90 
93 
1 22 
62 
65 
80 
79 


ei. 174, 500 
1 p (\nf\ fifkti 

lo, OKU, UUv 

25, 84« 

i, UW, UUU 
7, 985, 250 
12, 000 
1, 896, 000 




Total 


470, 000 


1. 55 


303, 225 


12 70 


5, 969, 000 






1, 850, 264 




36, 902, 614 


OB^GON. 








2C0, OCO 
1, 750 OCO 
5^ 200 
"son' nnn 

t>UU, UUU 

200, 000 
si 000 


35 
19 
1^0 
42 
35 
13 
130 


5, 714 
92, 105 
173 
11, 904 
0, 714 
444 
3, 846 


$0 80 
tso 
1 00 
55 
60 
75 
60 


$160, COO 

X, I, UUU 

5 200 
oik; nnA 
•w/V, UUU 

120, 000 
6,000 
nnn nnn 
oUU, UIMJ 


Total 


75, 000 


1. 60 1 46, 875 


8 50 


637, 500 






106, 775 




2, 991, 200 


NEVADA AND THE TERRITORIES. 








C, 000, 000 
2, 500, 000 


28 
25 


71, 428 
100, 000 


$1 10 
1 50 


|2, 200, 000 
3, 750, 000 




1,800,000 
400, COO 


32 
30 


56, 250 
13, 333 


1 CO 
1 00 


1, 800, 000 
400, 000 




1, 500, COO 


100 


15, 000 


' 80 


1, 200, oeo 














Total 
















256, Oil 




9, 350, 000 











f yd))) mar II for each State, slwwivg the product, the nnmoer of acres, and the value of each cropfw 1869. 



Maine • 

jS'CV.' ilaiiip.siiiro 

Vcnnoiit 

]\[assaoim Metis 

rvbod-j Island 

Conneoticnt 

In'cw York 

'^e^v J ersoy 

Pennsylvania 

Dclawaro 

]yraryland 

Virginia 

iNortli Carolina 

South Carolina 

Georjiia 

irioriila ■- 

Alabama 

Mis^.siLSsippi 

Louisiiina 

Texas 

Arkansas 

Tennosi?ce 

"\Vc'f!t Virginia 

Kentucky 

Missouri' - 

Illinois 

Indiana 

Oliio 

Miciiigan 

"\Visouusin 

Minnesota, 

Iov\'a 

Jvatisas 

^Nebraska 

California 

Or6«.!;on 

In (n-ada and tiio Toriitories 



Buslids. 



] , 'IGO, GOO 
] , 400, ceo 
1,475, (H)0 
1, 950, 000 
'MO, 000- 

1, 9.50, 000 
19. 100, 000 

9, iJOO, 0(30 
^\), 50.), 000 

3, 200 000 
1^2, 300, 000 
17, COO, 000 
17, 40, i, 000 

t*, 100, 000 
27, 500, 000 

3, 100, 000 
30, '200, 00 j 
30, 000, OCO 
10, P5 i;000 
23, 00«,t)«) 
25, 750, 000 
47, 500, o-;o 

8, 100, OGO 
5J, 500, 00.) 

eo, 501), 000 

121,500,0 0 
73, OCO, 000 
Gri, 250, 000 
14, 100,000 

9, 500, CGO 
5, 750, 000 

78, 500, 000 
21, 500, 000 
0, 750,. 000 
1,305, 000 
•200, 000 

2, 000, 000 



874, 3^20, 000 



l^ l)IA^- CO UN. 



Acres. 



50. 670 
■iO; CCG 
43, 382 
57, 017 
17, 4G0 
02, 500 
704, 7f!7 
298, 70 i 
939, 490 
177, 777 
008, 910 
1, 129, 032 

1. 175, 075 
COS, 275 

2, 500, 000 
27u, 785 

2, 013, 333 

1, 714, 285 
074, 000 
793, 11>:J 
919^(>42 

2, 375, 000 
291, 306 

2, OCO, 000 

2, G;!0, 718 
5, 237, 0G8 

3, 14(5, 551 
2. 2G7, 441 

■ 487, 889 
359, 848 
197, 594 
2, 3G 4, 457 
50G, 198 
159, 952 
31, 521 
5, 714 
71, 428 



37, 103, 245 



Value of crop. 



, 841, 500 
1, 820, 000 
2, 005, 000 
2, 574, 000 
5G3, 200 
2, 535, 000 
19. C73. 000 
e, 740, CO J 
27, 140,000 

2, 240, OCO 
8, 979, 000 

15, 925, 000 
17, 400, 000 
11, 340, too 
33, 275, 000 

4, 4f)5, 004 
31, 42;i 000 
33, GOO, 000 
IS, 3GG, 500 
1 (i, 790, 000 
23, G9 J, CGO 
30, 575, 000 

G, 399, 000 
33, 990, 000 

48, 300, 000 
G9, 255, CO ) 
51, 100, 000 

49, 140, OCO 
10, 434, 000 

G, 17.5, Oi;0 

3, G22, 500 
39, 250, 000 
10, 780, 000 

2, 497, 5G0 

1, 174, 500 
IGO, 000 

2, 200, 000 



658, 532, 700 



Pyuslif'ls. 



24S, 000 
291,000 
7G6, 000 
1G7, 000 
8, GOO 
75, 000 
9. 750, 000 
1 , G4G, 000 
IG, 500, COO 
830, 00 ) 

6, 733, 000 
e, G42, 000 
3, 870, 000 

^.^20, 000 
2, 17X), 000 
1,300 
930, 000 
2o7, 000 
50, 000 
1,250, 000 

1, 170, OCO 
G, 750, 000 

2, 502, COO 
5, 500, 000 

7, 500, 000 
2'9, 200, 000 
20, GOO, 000 
20, 400, 000 

- IG, bOO, 000 
24, 000, 000 
Ji), 000, CGO 
2H, 5{-;U, 000 
.2, 800, 00 ) 
1, GOO, GOO 
20,. 000, 000 

1, 750, 000 

2, 5C0, 000 



2C0, 140, 900 



Acres. Value of croi). 



IG, 103 

IG, G28 
42. 555 
9, 277 
505 
4 285 
GOoi 375 
99, 757 
1,114,864 
Gl, 481 
570, 593 
823, 017 
400, 714 
139, 393 
293 243 
^'^ ' 130 
119, 230 
29, GGG 
4, 347 
112, 612 
99, 152 
803, 571 
218, 974 
500, COO 
531, 914 
2,607,142 
1 , 430, 555 
1, 316, 129 
1, 105, 263 
3 , 563, G27 
1, 165, 644 
1, f;07, C92 
151, 351 
5G, 179 
1, 098, 901 
0"^, J 05 
IC'O, 000 



19, 1^1, 004 



$453, 840 
538, :I50 

1, 202, 620 
29t2. 250 

13, 760 
105, 000 
13, 357, 500 

2, 205, 640 
21, 120, 000 

1,062, 4 0 
8, 752, 900 
10, 456, 820 
5, 921, 100 
1, 922, 800 
3 -580, 500 i 

ii, 470 
1,506,600 ! 
467,2^0 ! 
62,500 ■ 
2, 125, 000 
1, 766, 700 
7, 762, 500 

3, 2:^8, 120 
G, 050, 000 ! 
G, 000, Om) i 

22, 1S)2, 000 i 
19, 158, 090 I 
21,012,000 1 
16,296,000 i 
16,320,000 i 
11,210,0,0 \ 

12,220,000 : 

2,212,000 i 
510,0 .0 i 
18,600,000 I 
1,487,509 
3, 750, 000 I 



I3ushds, 



158, 000 
150, COO 
loS, 000 
462, COO 
31, COO 
837, 000 
4, 748, 000 
1, 5l)0, COO 
6, 250, 000 
35, 000 
482, 009 
800, 000 
400, 000 
55, 000 
73, 000 
12, 500 
40, 000 
21, COO 
21, COO 
103, COO 
40, 000 
226, COO 
94, 000 
775, 000 
325, 00.) 
675, 00 
575, 000 
1,050,000 
630, 000 
1, 150. I 00 
56,000 
540, 000 
20, COO 
12, COO 
21,200 
5, 200 



Acre?. 



Value 01 crop. 



244, 924, 120 \ 22, 527, 900 



8 926 
lo' boo 
9, G87 
25, 103 
2, 183 
68, 048 
327, «8 
101, 351 
456. 204 
5,000 
39, ISO 
86,021 
48, 103 
10, 185 
11,230 

1, 388 
5, 479 
2.7'27 I 

i/joo ! 

5,953 I 
3, 333 i 

22,609 I 
7.286 : 

G9, 196 I 

19,230 ! 

46, 875 ; 

37.096 ; 

':oi945 ; 

39, 375 I 
70, G66 1 

2, 978 I 
33. 540 ' 

775 ^ 
618 i 
G73 1 
173 ] 



^^5, 9W 
207, 000 
224, 750 
coo, GOO 

43, 400 
1, 155, C60 
4, 890, 440 
1, 680, 009 
6, 187, 500 

33, 950 
467, 540 
728, 000 
460, 000 

92, 400 
110, 230 

IB, 750 

58, 8J0 

35, 700 

25, 200 
113, 300 

54, 000 
220, 000 

84, 600 
GM, COO 
224, 250 
432, QOO 
437, 000 
861, 000 
472, 500 
713,000 

31, 360 
280, 600 

13, feOO 
G.-^uft 

25, 864 
5, 200 



21, 677, 294 



Sir.iihiary for each State, slion-'iun Vae p.'oduCi, ilie vimher of acres, and the value of each crop for 18G0 — Contiiuied. 



."Maiiio 

'NoYf Uaiiipsliir* 

Vermont 

Mnss.icliusoUs 
IHiodo IsLaiul. . . 
Comicclicnt — 

jNCW Yoiic 

Kcw Jorsoy — 
Pennsylvania. . 

Pclmv'aro 

jMarylrnul 

VirL';inia 

^N'ortli (Jar())i:in. 
kSoutli Carolina 

Georii-ia 

ilorida 

Alabama . . . 

Mississijipi 

Louisiana 

Texas 

Arkansas 

Teiinessc'O 

AVesL Virg-iuia. 

Xentncky' 

iMissonii 

lUiuoi;-! 

Indiana 

Ohio, 

Michigan 

"NV^isconsiu 

Minnesota 

Iowa 

Ivan >■ as 

lN'o))vas]:a 

Calij'.n'uia 

Ore:;(i]i 

I-^cviula and Iho 

Total 



TorriiorlL's 



5200, 000 

]. (;l;3, uoo 
■\ o.:io, 000 
1, r^'io. 000 
i;:.o, ooi) 

2. 100, 000 

31. 5::>o, 000 : 

0. 4 i0,0G0 
4-, 000, 000 

1, 7.:>3, OGO I 
7, 100, 000 ■ 
0, 017, GOO 
3, 500. 000 

t:.".0, 000 
1,000,000 
"A GOO , 

r.t]7, 01 0 
imcoo ■ 

1^7, 000 
1,2^0,000 
550,010 ' 

3, 500, COO ; 

] GO, 000 
5, [-00, 000 
G, 500, OGO 
35, 7;JG, 100 : 
1-2,413,000 ; 
27,000,000 [ 

i^, 700, 000 
2^2,500,000 ■ 
1^2,500,000 
19.000,000 , 
1.500,000 
1/250, 000 , 

2, 000, 0( 0 : 

5^0.000 ' 
l.iiOO. O'JO i 



Valao of cron 



1. ' 



Eu.shels. j Acres. 



104. 013 i 
55,43;] 1 

141. ?53 i 
4:), ' 

G-2, 314 ! 

po,o ] 

lh\ 856 ; 
, 344, 537 i 

172,300 : 

35S, 5^^5 j 

527,300 ; 

231, 7?-^ i 

, ':03 i 

, 500 I 
,700 ■ 
45.000 : 
S, 433 ■ 

ti, 002 ; 

44,014 ; 

22r2r,7 ; 
200,530 I 

83. 333 I 
208, PC-> : 
10(5, 001) ' 
1,000,201 i 
420,779 • 

813, lei i 

245, 7G2 I 
021,546 i 
333,333 I 
50<), 333 I 
35, 629 ! 
30,200 j 
47, 840 
11,904 I 
56,250 i 



$2,170, ceo 
1, 147, 4'iO 
3, 3b3, 500 
1, 113, 250 
177, SCO 

1, 533, 000 
17, 500, 000 

3. 070, eoo 

22, 5C0, 000 
775, 350 

3, G21, 000 

4, 328, ICO 

2, 275, 000 
£07,500 ! 

1,140,000 ; 

31.510 I 
515,970 I 
106,000 I 
100,050 i 
875,000 I 
412,500 ; 
2, 100, 000 I 
966,000 I 
2,784,000 1 
2, COO, 000 ■ 
13, 213, C20 : 

5, 461, 720 i 
12,420,000 I 

4,263,000 I 
9,000,000 1 
5,250,000 i 

0. 650.000 I 
555, 000 
425, COO 

1, 240, 000 
275, 000 

1, 800, 000 



750, 000 
106, QUO 
102, 000 
144, GOO 
55, 000 
25, 000 
4, GCO, 000 
20, 000 
031, 000 

6, 000 
24, COO 
28, 000 

3, 500 

7, 400 
12, 300 

4. 000 
0, 000 

8, 000 



CO, 000 
4, 000 
28, 000 
C2, 000 
304, 000 
300, 000 

1, 250, oo;) 

411, O'JO 
2, COO, 000 
C50, 000 
1, 500, 000 
820, COO 
1, 203, 000 
25, 000 
9, 000 
12, 285, 000 
200, 000 
400, 000 



288, 331, 000 1 



9,461,441 



137,347,900 I 28,052,200 



36, 231 

3, 925 

4, 473 

5, 760 
2, 391 
1,086 

190, 871 
1, 083 
26, 737 
250 
1,043 
1,613 
205 
925 
891 
285 
769 
727 



2, 255 
307 

1,707 

3, 712 
15, 569 

12, 987 
59, 803 
17, 947 

101, 9C0 
26, 859 
57, 915 
31, 900 
45, 396 
810 
298 
348, 016 
5, 714 

13, 333 



1, 02, 



795 



Value of crop. 



6855, 000 
111, 300 
136, CSO 
224,619 
70, 400 
22, 500 
4, 554, 000 
2(5, 000 
643, 620 
5, 400 

21, cbo 

24, 360 
3, 500 
14, 060 

22, 509 
7,200 
16, 290 
11, 200 



62, 400 
4, 400 
31,360 
65, 720 
373, 920 
330, 000 
1, 12,5, 000 
423, 330 
2, 652, 000 
552, 500 
1,200, 000 
524, 800 
733, 830 
20, 750 
6, 390 
7, 985, 2.50 
120, 000 
400, 000 



23, 387, 909 



rUCKWIIEAT. 



EushcL=]. 



350, COO 
90,000 
231, 000 
85, 000 
3, 100 
270, 000 
i, 590, 000 
890, 000 
;, 500, 000 
12, 000 
150, 0()0 
75, 000 
17, 000 



!), 000 
300, 000 
17, 000 
75, 000 
251,000 
303, 000 
832, 000 
850, 000 
63, 000 
35, 000 
IGO, 000 
llO, 000 
.50, 000 
15, 000 

a 000 



17, 431, 100 



Acres. ! Value of crop. 



16,203 i 
4, OGO ! 
11,213 I 
7,391 

2iJG ! 
16,661) j 
278, 109 I 
C2, 676 I 
3;.-6, 341 I 
923 
13, 157 
7, 009 
562 



1, 451 
21, 126 

1, 214 

3, 554 
16, 622 
24, 240 
70, 5G0 
48, 022 

3, 579 

1, 861 
9, 580 
8, 103 

2, oni 



4-!4 I 



?290, 5C0 
73, TOO 
1:^8, CuO 
90, 100 
3, 5G5 
329, 400 
4, 807, 400 
1 . 005, 700 
6, 045, 000 
13,200 
lt;5, 00[> 
G5, 250 
12,070 



9, 7;:0 
279, 000 
17, 000 
GO, 750 
1!)0, 760 
251, 490 
' 02, 620 
G71, 500 
44, 730 
28, 350 
131,200 
148, 500 
Gl, 000 
12, 000 
6, OGO 



1,028,693 



15, 814, 2G5 



Summary for each State, sJmving the product, the number of acres, and the value of each crop for 1869— Cantinn^d. 



Mnfue 

^ew Hampsbire 

V«nnaBt 

Massacb asetts 

Sliode Island 

^Mmecticat 

Jfew York 

]Sfew Jersey 

Pennaylvania* 

I>elaware 

Maryland 

Virgmia 

If ortb Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

"Weat Virginia 

Kentucky 

Missouri , 

Illinois • 

Indiana 

Ohio 

Micbigan.. 

"Wisconsin 

Minnesota 

Iowa 

Kansas , 

IJebraska 

California , 

Oregon , 

Kevada and tbe Territories: 



Total. 



Busbels. 



7,500,000 

4, 500, 000 

5, 750, 000 

4, 300. 000 
770, 000 

3, 500, 000 
28, 500. 000 

5, 300. 000 
15, 400, 000 

200,000 
1, 050, 000 
1, 188, 000 
675, OOO 
117. 000 
248, 000 
30,0d0 
312, oi;o 
400,000 
350,000 
400, 000 
346, 000 
1, 000, OUO 
850, 0«0 
2, 100, 000 
2. 000, 000 
7, 500,000 

4, 750, 000 
9, eoo, COO 
7, 500, 000 
4, 800, 000 
3, 000, 000 
4, 500, 000 

1, 500, 000 
550, 000 

2, 400, 000 
500, 000 

1, 500, 000 



133.886,000 



Acrea. 



58, 593 
3D, 000 

35, 9il7 
40, 5C6 

7,857 
23, 148 

250.000 
56, 989 

130, 980 

2, 857 

14, 383 
23, 700 

9, 121 
1,950 
4,065 
400 
4, 952 
4,494 
3,888 

3, 571 
4,552 

20,000 
10, 305 
30, 434 
17, 391 
72, 815 
44, 811 
85, 714 
48, 387 
44, 859 
26, 785 

36, 585 
10, 067 

3, 928 
19, 200 
3, 846 

15, 000 



1, 222, 250 



Yalue of crop. 



$3, 900, 000 
2, 025, 000 
2, 185, 000 

2, 924. 000 
523, 600 

1, 575, 000 
14, 535, 000 

3, 2S6. 000 

9, 240, 000 
130. 000 
■672. 000 
819, 720 
540, 000 
155, 610 
347, 200 
51,000 
561.600 
436,000 
262,500 
640, 000 
346,000 
730,000 
484, 500 

1, 113, 000 
940. 000 

3, 075, 000 
2, 090, 000 

4, 032, 000 
2, 775. 000 
2, 496, 000 
2, 160, o;io 
2, 295, 000 

690. 000 
220, 000 

1, 896. 000 
300, 000 

1, 200, 000 



71, 651, 730 



Pounds. 



5, 200. 000 



6, 500, 000 
8, 500, 000 
100, 000 



14, 500, COO 
65, 000, 000 
33, 500, 000 



1, 000,000 
500,000 



2, 225, 060 
35, 000, 000 

2, 250. OOP 
40, 000, 000 
18, 5U0. 000 
14, 500. 000 

7, 000. OUO 
16, 000. 000 

3, 500, 000 



273,775,000 



Acres. 



4, 482 
10, 625 
76 



29,000 
155, 502 
65,944 



2, 666 
1, 000 



2,966 
63, 868 

3, 182 
59, 970 
18, C49 
22,906 

9,575 
22,857 

3,500 



481, 101 



Value of crop. 



$1. 352,000 



1, 755, 000 
1, 190, 000 
27,000 



1, 928, 500 
0, 695, OUO 
4, 589, 500 



194, 000 
145, 000 



304, 825 
4, 550, 000 
292,500 
3, 640, 000 
1, 961, 000 
1, 218, 000 
672, 000 
992, 000 
700, 000 



32,206,325 



Tons. 



1, 050, 000 
700, 000 
1, 100. 000 
850, 000 
71,000 
750.000 
4, 600, 000 
525. 000 
2, 570. 000 
30. 000 
191, 000 
220, 003 
160. 000 
58. 000 
48, 000 
13, 000 
68, 000 
40, 000 
37, 000 
28,000 
10, 000 
158,000 
150, 000 
155,000 
750. 000 
2, 800, 000 
1, 200, 000 
2, 000, 000 
1, 550, 000 
1, 460, 000 
523, 000 
1, God, 000 
250, 000 
110. 000 
470, 000 
75, 000 



26, 420, 000 



Acres. 



1, 153, 846 
6G0, 377 
956, 521 
858. 585 
65, 137 
524. 475 
2, 987, 012 
350.000 
1, 822. 695 
26. 086 
1G4. 653 
150, 684 
111, 111 
46, 409 
32, 876 
]0, 400 
49, 635 
34, 482 
24, 066 
16,568 
7, 518 
113.669 
104, 166 
118.320 
423.728 
1, 761. 006 
805, 369 
1, 388. 888 
1, 033, 333 
1, 006, 896 
337. 419 
887, 096 
142, 857 
64, 705 
303, 225 
46, 875 



18, 591, 281 



Value of crop. 



$16,012,500 
10, 500, 000 

14, 30 J, 000 

20, 757. 000 
1, 544. 250 

13, 500, 000 
58, 236, 000 
10, 6U5, 000 
3$, 164. 500 
6(;0, OUO 
3, 428, 450 
3, 390, 200 

l[ 353, 140 
1, 029. GOO 
260, 000' 
1, 785, COO 
773, 200 
444, 000 
397, 040 
126, 000 

3, 213,^720 

1, 675, 500 

2, 272, 300 
8, 377, 500 

27. 636. 000 
32,6*4, 000 

21, 800. 000 
19, 840, 000 

15, 330, 000 

4, 497, 80O 
12, 705. 000 

1, 387, 500 
553, 300 

5, 969, 000 
637,500 



337,602; 600 
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A general sumiiiayij shovcinfi tlie estimated quaniiilcSj number of acres, and eiggrcgaie value of 
the imiicipal crops of the farm in 18G9. 





Xumber of 
bushels. 


ITumber of 
acres. 


Valuo. 




871, 320, 000 

200, 140, 900 
22, 527, 000 

2Se, 331, 000 
2S, 200 
17, 431, 100 

133, 8S6, 000 


37, 103, 245 
10, lei, «01 
1, Gr)7, 5S4 
9, 401, 441 
1. 025, 705 
1, 028. G93 
1, 222, 250 


$(^58, 532, 700 
244, 924, 120 
21, 677, 2S4 
137, 347, 900 
23, 387, 909 
m 15,614,265 
^ 7i, 651, 730 


Wheat ; 








Total 


1, C25, 298, 100 


70, Ot^O, 012 


1, 173, 535, 918 





Tobacco poniKls-i 273, 77.", 000 \ 451,101 

Hay tons.: 20,420,000 ! 18,591,281 

Cotton „ bales. ^ 3, 000, 000 i 7, 750, UOO 



20f), 325 
337, C!)2, GOO 
303, 6!I0, 000 



Total. 



.| 07,502,394 | v-l, 847, C04, 843 



Table showing ihc average yield and cash value and price per bushel, ion, or pound of farm 

p)rodiLct3 for the year 1309. 



Products. 


« u 
< 


o 

CJ . 

S c 

< 


o 


1 

! l^vidurlpi. 


tc 

il 


Average price 
per bushel, 
ton, or pound. 


V- u 
cS u 


T - 

Indian corn, .buslicla • 


23. 5 -t- 


$0 75. 3-f 


en 74 


i Buclcwhc' it . busli els 


IG. 0-K 


C^O 90,7 + 


$15 37 


Wheat do. 


13. 5+ 


94. 1 f- 


12 76 


1 Potatoes do... 


100. 5-1- 


53. 5+ 


53 62 




13. 5+ 


97. 1-i- 


13 10 


i Tobacco pounds. 


5G9 4- 


11.7+ 


C6 94 


Oats do . . . 


30. 4+ 


47. G + 


14 51 


1 Hay tons- 


1. 42 f 


12 78 -h 


18 16 


Barley do. . . 


27. 9-h 


81. 6-f 


22 70 


[ Ciitton pounds - 


173 -V 




39 17 



TaMe showing the average yield of farm products per acre for the year 1869. 



States. 



Maine 

New Hampsliiro 

Vermont 

Massachusetts 

Khode Island 

Connecticut - 

New York 

New Jersey 

Pennsylvania 

Delaware; 

^lar viand 

Vi^^^mia 

North Carolina 

South Carolina 

Georgia 

riorida 

Alabama 

Misrtif^sippi 

I^onisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Kansas ■ 

Nebraska 

Calilornia 

Oregon 

Nevada and the Terri- 
tories 



Corn. 


Wheat. 


Ilyo. 


(hxix iLarley. 


Buck- 
wheat. 


Potatoes. 


Tobacco. 


Hay. 


Bush, 


Bush. 


Bi>.-;h. 


B":^h. 


BltSh. 


Bush. 


Bi'sh. 


Founds. 


Ton.s. 


24. 3 


15. 4 


17. 7 


30. 5 


20. 7 




128 




.91 


30 


17. 5 


15 




27 




150 




1. on 


34 


13 








26! G 


ino 




1. 15 


34. 2 


18 


S.. 






11. 5 


106 


"""i,'26o" 


.91) 




17 


14. 2 






3 5 


9d 




1. 09 


31. 2 


17. 5 


12. 3 




23 


IG. 2 


(08 


"""i, 450 


1. 43 


27. 1 


16 


14. 5 




2 I. 1 


20. 1 


114 


800 


1. 54 


30. 8 


10. 5 


14. 8 


3 ;. 1 


24 


14.2 


93 


1, 300 


1. 50 


3i. 4 


14. 8 


13. 7 




2;}. 6 


16. 4 






1.41 


IS 


13. 5 


7 


lo' ' 


21 


13 






1. 15 


20. 2 


11.8 




19. 8 


;>;! 


J i. 4 


73 


'5OU 


1. IG 


15. 5 


10. 5 




17. 1 


1 ;. 3 






418 


1.4G 


14. 8 


8. 4 




Ki. 1 


17 




74 


508 


1. 44 


11. G 


G. li 


ri 




H 









1.25 


11 


7. 4 


G.5 




i3. 3 




Gl 


" ""375' 


1.4d 


11. 2 


10 


f) 


13 










1.25 


15 


7. 8 




12. 6 


11.7 




ii?> 




1. ii7 


17. 5 


0 






11 




^9 




1. IG 


25 


11. 5 


! L 


13 




90 




1. 50 


29 


11. 1 


17.3 


28. 4 


20. G 






1.69 


23 


11. 8 


!2 


24. 7 


13 






750 


1.33 


20 


8. 4 


10 


16. 7 


16. 4 


G. 2 


'i 


.548 


1. 39 


27. 8 


11.7 


12. 9 


2,5 2 


16. 7 


14. 2 






1. 44 


25 


11 


11. 2 


v.). 4 


19. 5 


14 


09 


(•■67 


1. 31 


30. 6 


14. 1 


16. 9 


33 


23. 1 


21. 1 


115 




1. 77 


23. 2 


11. 2 


14. 4 




20. 9 


15. 1 


103 


633 


I. 51) 


23. 2 


14. 4 


1.5. 5 


2i). 5 


22. 9 




100 


731 


1, 49 


30. 1 


1.3. 5 


14. 8 


33 




12! 5 


112 


700 


1. 44 


2S. 9 


15. 2 


16 


35. 4 




17. 7 


155 


1, UOO 


1. 50 


-6. 4 


15. 3 


15 




25. 9 


17. G 


J 01 




1. 45 


20. 1 


IG. 3 


18. 8 


37. 5 


25. 7 


1;^. 8 






1.53 




13 


16. 1 


37. 3 


26. 5 


16. 7 


]^ 




1. 86 


4e! 4 


18. 5 


25. 8 


42. 1 


30. G 


IB. 5 


149 




1.75 


42.2 


17. 8 


19.4 


41. 3 


30.2 


16.7 


140 


■ 


1.70 


41. 4 


18. 2 


31. 5 


4i. 8 


35. 3 


J7 


125 




1. 55 




19 


30 


42 




18 


130 




! i.GG 

! 


23 


25 




32 


30 




100 

1 


i 


1 








i 





36 AGRICULTURAL REPORT. 

Tahic sloivhig the average cash value of farm jrrGclncts jur dcr': for the year 1SG9. 



States. 



Maine 

Kew llampsliiro 

Vermont 

Massachusetts 

Ehodo Islarii^ 

Con-necticut .T. 

Kew York 

Ifew Jersey 

Pennsylv^aiiia 

Delaware 

Maryland 

Yirf^inia 

North Carolina 

Sontli Carolina 

Georgia 

PloriUa 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Vi rginia 

Kentucky 

Missonii 

Illinois 

Indiana 

Ohio 

Michigan 

"Wisconsin 

Minnesota 

Iowa 

iCansas 

Nebraska 

California 

Oregon 

Nevada and the Terri- 
tories. 



Corn. 


Wheat. 


Eye. 


Oats. 


Ijarley. 


Euck- 
whcat. 


Potatoes. 




Tobac 


CO. 


liny. 


830 


80 




18 




^2.) 31 




74 


$23 


59 




$17 92 




•. OO 50 








v4 3 87 


39 


00 


32 


37 


20 70 


20 


70 


28 


35 


18 45 








15 90 


47 


GO 


28 




2.".? 20 


23 


85 


3,0 


55 


17 71 


00 80 






14 95 


45 


14 


31 


50 


23 92 


22 


G3 


39 


00 


12 19 


72 (;8 


''•4312 


00 


21 17 


3-2 




27 


20 


19 ,S8 


22 


01 


29 


44 


17 25 


t) 4 






23 70 


40 


50 


24 


50 


IG 97 


24 


GO 


20 


10 


li) 70 


08 ()4 


391 


50 


25 74 


27 


91 


21 


92 


14 93 


]'.) 


(iO 


23 


85 


17 23 




112 


00 


19 49 


29 


20 


22 


11 


10 57 


19 


43 


21 


00 


10 04 




;i5i 


00 


30 30 


26 


88 


18 


94 


13 50 


IG 


'57 


24 


07 


15 25 


(il 2;.) 






29 93 


12 


GO 


17 


23 


G 79 


4 


50 


21 


GO 


I t !>(» 


*!5 50 






23 09 


14 


74 


15 


31 


1 1 93 


10 


09 


20 


70 


12 54 


•1 1 1 < -J 


00 


:>[) 


20 82 


14 


10 


12 


70 


8 4G 


8 


20 


15 


05 


0 30 


34 50 


% 




22 49 


14 


go 


12 


85 


9 54 


9 


81 


17 


m 


21 41 


; :) 20 




59 


17 43 


IG 


24 


13 


79 


9 07 


10 


20 


15 


2i) 










29 10 


13 


31 


12 
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AII3ER A^D COXDITIOX OF FAIiM STOCK. 

Tlio past ycr:r has l)c-e]i iavorable to the liealtli of farm animals, iti 
its climate, its abirndaot pastnra.j^e, and in its overflowing supplies of 
hay and grain. Tlie reduction in the price of wheat and other crops, 
while the rates for por];:, beef, and other animal products have been 
iuUy sustained, has strongly diverted attention to the increase of live 
stock, with the single excei)tion of sheep. This increase has been large 
in the wheat-grovfing States, particularly marked in the yonnger of 
them, as Minnesota, Kansas and Nebraska. It is a hopeful movement, 
tending to arrest the depletion of the soil by exhaustive cropping, 
and inaugurating such restorative agencies as clover-growing, green- 
manuring, fertilizing, and something like systematic rotation of crops. 

Farm animals were in excellent condition during the summer, the 
pastures and ranges being green with succulent grasses, except for a 
portion of the summer on the soutliern portion of tlie Atlantic coast, 
and in southern California. A deterioration in the quality of pasturage 
and hay resulted from the excessive rain of spring and' early summer in 
some of the western States, and occasioned a comparatively low condition 
of stock in winter. 

The cattle of tlie more northern States, in their winter quarters, have 
been in higher condition than those of the central and southern belts, 
simply because they are better protected from exposure and better fed. 
JS'o cattle in tlie country are in a more healthy condition than those of 
Maiue and of Minnesota j and those of [Mevf Hampshire, Vermont, 
Michigan, and Wisconsin are unsurpassed in that respect by those of 
any State south of them. They are not only sheltered, cared fgr, and 
fed with regularity, l)ut the uniformity of the winter is a stimulant to 
appetite and conducive to health. In the latitude of the Oliio valley, 
cold and warm seasons, snow storms and thaws, ice and mud, are 
endured in turn, and cattle that are ordinarily very comfortable in the 
oi)en fields or in the lee of a straw stack, are left to stand in pools and 
mire, or to buffet storms of sleet and biting cold lor many days in every 
winter. Further south, where the friendly forest furnishes the usual 
protectio/ii, and the green cane-brake both food and shelter, cattle are 
left entirely to tlie resources of natural production and to the mercy 
of the elem^M]ts, The result is, in exceptional seasons, and with a sur- 
plus of pasturage, fine condition ; but, as a rule, owing to deficient for- 
age at some portion of the vrinter, or to a cold storm of rain and sleet, 
or a ]>rotracted nortlier, sutlering is experienced, the ilesh reduced, and 
vitality impaired. In pro]:)ortion as nature is kind, man thus becomes 
cruel ; if his kirtdly servi(;es may, in part, be dispensed with, he becomes 
totally negligent, and intii(!ts upon his own i)ocket losses proportionate 
to the measure of his own inhumanity and to the sufferings of the dumb 
creatures tliat minister to his wants. 

Occasionally cattle come through the winter in fair condition, where 
left to their own instincts of self-preservation and such forage as the 
season alibrds. The instances of loss from exposure or starvation, or 
both combined, are sufficiently numerous, however, to excite pity for the 
suffering brutes and indignation against the brutal avarice which 
occasions the sufiering. These losses can usually avoided, although 
in some cases they may occur despite the utmost care and foresight of 
the farmer or breeder. A severe and protracted drought in southern 
(Jalifornia caused the death of thousands. One pro]:)rietor in San Luis 
Obisx)o County sent oif nine thousand to the foot hills of the ^Sierra 
Nevadas to x^reserve them irom starvation. The conditions of pasturage 
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in this section are peculiar. ^^Part of the dry season, from August to 
the middle of jtsTovember/' says a correspondent in Stanislaus County, ^'is 
the most trying on stock, horses, cattle, and sheep. After rain' has 
fallen and destroyed the nutriti veuess of the dry grass is the worst time ; 
then stock sometimes suffer; or when rain holds olf till very late, as 
was the case during the latter part of 18G9. No loss was suffered in 
this county, but in the counties from one hundred to two hundred miles 
south, perhaps, one-tenth, of both cattle and sheep died from want of 
water and feed. Cattle, in some instances, were sold for $5 per head, 
and sheep for oO cents." One man, in Dakota County, I^^ebraska, tried 
to winter two hundred Texas cattle, and lost one-fourth of the number, 
with a prosx)ect of further losses before the coming of grass in the spring. 

Cattle meagerly fed," according to the statement of our local corre- 
spondent, *' either perished in the two great storms, or are in a fair way 
to die soon." One-third of a lot of Texas cattle died in Iroquois County, 
Illinois. Losses from debility and starvation have been less than in 
former years, mainly from the greater abundance of feed and a milder 
winter, and in some degree from a better provision for the winter wants 
of cattle. Farmers are beginning to see," says a Kansas correspondent, 

that it does not pay to allow a steer to lose two hundred pounds in 
winter by want of food and shelter." 

DISEASES OF CATTLE. 

!N"o prevalent disease has swept away the cattle of any portion of the 
country daring the past year. Isolated cases of mortality occur from a 
multitude of causes, many of them arising from palpable neglect. 

Abortion. — A few cases of abortion are reported in Uillsborough County, 
il^ew Hampshire ; in Essex and Berkshire, Massachusetts ; in Otsego, 
Herkimer, Ontario, Westchester, Tompkins, and other counties in New 
York. Isolated cases have occurred throughout the West. 

The second report of the commission appointed by the Now York 
State Agricultural Society for the investigation of abortion in cows, 
issued b.y the society, concludes with the statement of the following 
affirmative results reached l>y the commission : 

First. That cows wliicli Iia\^o firr^t calved afc under tlirco ycnru o.faf;o arc more liable 
to abort during their subscqiieiifc pre,i;naDcie3 than those vvhicli fuvjt calved at thre© 
years of .'ige or over, in tlic proportion of five to three ; and that eighty-throe per cent, of 
tlie co\v& raised on tlio farms reporting them do lirst c:ilve.^ at under three years of a^^o. 

Second. That cows subjected to reinovals at any time arv-? liabjo to abort over those 
raised on ihn farms in tlio [proportion of scYcn to four and one-half; and that sixty- 
three per ceiit. are tlms removed. 

Third. That cows Giibieer, to removals dnrin:^ jVLegnancy are liablo to abort over 
thoso moved vrhiio not pregnant in proportion to Jiino to two, and that seventy per 
cent, of th.o.se moved yearly ;ire [>regnant, and seventeen per cent, are moved yearly. 

Fourth. T'luit arrest of development is the condition immediately preceding abor- 
tion ; tljat excessive dr<iin upon tlie secretion of milk during [>rcgnancy has a ten- 
dency to produce arrest of development in the fetus from inanition ; and that an 
excess of seven! y jmv cent, of ndlJ; is demanded from tlia cows in this district where 
abortions prevail. 

Flcuro-pneumoiua has becii the cause of much loss and anxiety in 
Chester Oounty^ retmsylvania; near Chadd's Ford 5 on theOctoraro ; in 
Beaver Couiity, Pcnasylvania, and in Laltimore, Maryland. Some dis- 
ease, assumed to be pi euro-pneumonia, is reported in Larimer, Colorado. 
In Washington County, lovra, a large number of mdch cows have been 
diseased, and ten deaths are reported from a fever resembling pneu- 
monia.^^ 

BlacMeg is one of the mosl? general of the diseases affecting our cattle. 
A few cases occur in many localities Y7here its existence is not indicated 
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by our returns. It attacks calves and young cattle mainly after leaving 
winter feed for pasturage. Keports of its ravages come from Riley 
County, Kansas ; from Jackson, Pocahontas, and Bremer, Iowa ; Meeker 
and MilleLacs, Minnesota; Larimer, Colorado; and from Perry, Penn- 
sylvania. 

Charhon^ so severe for several years past in the South, has abated; 
isolated cases are reported in Tangapaho, Louisiana. 

Milk fever has caused some loss in Livingston, MicMgan, and in Lorain, 
Ohio. 

Diseases locally known as "murrain," "dry murrain," "bloody mur- 
rain," and " staggers," have prevailed to some extent in different parts 
of the SoutTi ; but the symptoms are not given with sufficient clearness 
to enable one to tell the proper name of the disease. In Amite County, 
Mississippi, a disease among cattle has been fatal, commencing with a 
swelling of the throat. The correspondent of Greene, New York, says : 
" There have, to a limited extent, been a few cases, in the northern towns 
of this county, of what some call "cow pox; " it consists in the swelling 
of the limbs, termii^ates in sores, and often extends to the udder and 
body. Yielding readily to a few doses of sulphur, \yith the application 
of dilute carbolic acid, but few cases are fatal." 

Splenic for Spanish ) fever. — The passage of laws to prevent the summer 
driving of southern cattle, and their strict enforcement, have limited 
the losses from this disease in a marked degree. A few cases are reported. 
One in Chester County, Pennsylvania, furnishes another illustration of 
the invariable and peculiar features of this disease. Last summer a lot 
of cattle from North Carolina stopped at Avondale. Soon after they left, 
other cattle turned into the meadow they had occupied became sick. 
Some twenty were attacked, and about three-fourths of them died. No 
other cattle were turned into the same inclosure^ and the disease did not 
spread further. Many believed the ticks which infested the North Caro- 
lina cattle, and were communicated to the natives attacked, caused the 
disease. There is no evidence that these parasites have anything to do 
with its diffusion or virulence. 

The people of Missouri have learned how to prevent the ravages- of 
this insidious disease. The correspondent of St. Louis County, Mis- 
souri, says: "We had no Spanish fever last year, Texas cattle being 
effectually excluded by the provisions of our law during the season 
they would be likely to spread contagion." The Benton County cor- 
respondent reports that " there has been no loss by Spanish fever. The 
vigilance of the people, and stringent legal enactments, have prevented 
the introduction or the transit of Texas cattle through this county." 
Prom Vernon : " Owing to the stringent laws of this State, but one 
small drove of cattle direct from Texas succeeded in entering and 
passing through this county last summer. This drove passed hastily 
alon^ the east border of this county a short distance, through a 
disti'ict sparsely settled and containing but few cattle for home use. 
The Spanish fever broke out about six weeks after their passage, and 
continued until two or three white frosts in October, when it ceased to 
spread, and those wkh fever at the time mostly recovered. About 
forty -four per cent, of the cattle which grazed on the ground* this 
drove passed over had the fever, two-thirds of which died, the remain- 
der slowly recovering. No other drove is reported as having entered 
the county till after frost had killed the vegetation. Many thousands 
then passed through, without a known case of fever." The Bates 
County correspondent says: "There has been no Spanish fev,er. The 
inhabitants of the county are organized, and will not allow cattle to be 
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driven tluoiigli, although the laws of the State allow them to come in 
from December to April. I have known of two herds being driven 
over in the winter — one in 1867, the other in 18G9 — and in both in- 
stances many of the native cattle which came in contact wit h them died 
of the disease a short time after the grass became a full bite," This in 
stance appears to invalidate the certainty of exemx)tion from infection 
received through stock introduced from the South in winter. The 
Missouri law was well enforced ; but a few droves went through Greene 
5ind Cedar, communicating the disease, which resulted fatally. 

Lnst summer tens of thousands of Texas cattle were driven into the 
soutli western part of Butler County, Kansas. Tliere were but lew 
domesti(j cattle in that locality, but they all died. There have been 
several lierds of Texas cattle brought direct during tlie past winter from 
Texas iuid the Indian Territory, jind pastured and fed in flefferson Coun- 
ty, Kansas, among some of Avhich were occasional losses, but none could 
be clearly charged to Spanish fever. Our correspondent says: ^'I 
have wintered (18G9) a lierd in my pasture, in which afterward my 
Durham cattle fed, and no harm has been witnessed.'^ In h'ranklin, 
Kansas, the splenic fever appeared about the Jst of September. 
About one hundred head of native cattle died, mostly cows. The in- 
fection was taken from a drove of Texas cattle passing through the 
county. It is reported from Shawnee, in the same State, that the 
disease has not iirevailed since the shipment exclusively of Texas 
cattle by rail from Abilene. A few cases are reported in Washington 
County, ISTebraska. 

In St, Francis, Arkansas, there has been some Sjumish fever, caused 
by suftering native stock to be i)enned in lots used by Texas cattle pass- 
ing tlirougli the county. 

A lot of Texas cattle brought into ATashington County, Virginia, 
communicated disease to the iiative stock, resulting in one liundred 
and fifty deaths. 

While it is admitted that southern cattle, particularly cattle in Texas, 
are appareiitly healthy, it is undeniable that when driven north with- 
out external evidences of disease, the cattle communicating with them 
are almost invai'ia'oly attacked upon reaching a certain climatic belt, 
and during a certain period of time thereafter, Avith a very fatal fever. 
At the same time it may be true that this fever gets credit for 
more than its share of loss. The corres]>ondent in Cii^^ro'cee County, 
Kansas, speaks warmly on this subject, as follows : 

EYorytlilug of -uiiicL an nuimal tlJcs is hero callcfl Toxas fever. Texas cattle are 
aLiO to lux) aJl over th(^ country, with no salt, care or attention, and drink stagnant: or 
K;k)ng]i V a1 er Iicnted red-Iiot in llie hoi ling siimnier nnji ; wnter that is fnll of leeches and 
living ir.'.yli, nnd wiibont .shade on the treeless prairi(\s. People tnrn ont good stock 
and (;:cpect them to lijjive like Texas cattle, and when they die they call it T(^xns 
fc.ver. Tliere Invve l)een cases of Texas fever, bnt it has killed only a small part of the 
s,to( Iv that liavii dicil. I tleeni the principal can.se of cattle disease the pr(walent neg- 
h.;e,t of cattle in snmniei", and failure to fnrnish hay and shelter in winter, thongh there 
is a h;rg(i ;uea ]j(;lo7)giii;»- to non-residents from wliicli two tons ])cr ncre might ])o cnt. 

DISEASES OF IIOrwSES. 

It is .r^ratifyiiig to note less of prevalent or contagions disease among 
horses than has been reported in previous years. 

More or iess fatality from lun*^ fever has existed in the following coun- 
ties : Oxibrd iiud Penobscot, Mahie 5 Orleans, Vermont j Hunterdon, New 
.Jersey; Adams, Pennsylvania ; Kent, Maryland; Huron, Ohio; Story, 
and Hancoclk, Iowa- 
Glanders is reported in the following localities: Eeaver, Pennsyl- 
vania,; Patrick, V^irginia; Perry^ Alabama; East Fehciana and Pla- 
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quemines, Louisipjia ; >Tgv, ton, Arkansas; Matag'orda, Texas ; Sumner, 
TeniiGSsee : Ilal], Nel).ras]ca. Some disease resembling*' glanders is noted 
in Monroe, West Virginia; Ingliam, Michigan; and Merricli, Nebraska. 
The follovring extract refers to a similar disease in Atchison, Kansas: 

Sovpral liorscs and mules licive been affected T^'itli a disease seemingly incurable. 
Tlio symptoms are a rnnnino- from the nostrils of a Avliito matter, witli sctme couf^b, 
vrnicli at tijnes is worse than others ; debility without much fever ; it is contagif)us, 
and dehes all remedies known by veterinary practitioners. It seems to l)e akin to the 
glanders^ but stiU is not that disease. Killing the animal has been recommended by good 
judges. 

Diptheria lias prevailed in Chester, Pennsylvania, and Fayette, Ken- 
tujcky. 

Colic is more or less common, bnt is not so extensively fatal as to re- 
quire special report. Many losses have occurred in Luzerne, Penn- 
sylvania, from colic and ill-treatment, and in the same county twenty 
horses died in a mine from some unknown cause. Colic, with ill-usage 
and starvation, has been fotal in Wilkinson, Mississippi. In Burt, jSTe- 
braska, some deaths have occurred from colic caused by eating green 
corn and new oats. 

In Washington, Kevr York, swelling and stiffness of the joints, some- 
times attended witli partial blindness, has been a common comi)laint. 

An aftection of the Ividneys in Tomj>kins, New Yorlv, has occasioned 
some' loss. 

In Clarke, Alabama, liorscs have been attacked with a swelling under 
th.e throat and jaw^s, extending down the legs, Avhich causes death. 

The bulfalo fiy has caused the death of horses and mules in Lauder- 
dale, Tennessee. 

Charbon, so fatal in the South a few years ago, has nearly disap- 
peared; it is less fatal tlian Ibrmerly in places mentioned, as Yazoo and 
Holmes, JMississippi, and Desha, Arkansas. 

In Lac, Iowa, a disease assumed to be chronic inflammation of the 
liver has been fatal. 

^•Pdind staggers'' is reported in many localities throughout the 
Soulli. 

In Alameda, California, intluenza and milk fever are reported as prev- 
alent. 

In Pulaski, Illinois, horses broughi; from Kansas communicated a dis- 
ease to those with which they cajne in contact, which proved fat.^! in 
two or tliree weeks, while tiie Kiinsns horses remain in about the same 
rondition lis when introduced. 

A large number ot horses has been lost by a catarrhal fever af Cleve- 
land, Oiiio. A disease aiiecting the coftin joint, resulting fatallj^ in ten 
days, lins oecasioned son:;^ loss. Diagnosis shows a separation of the 
ligaaieTils of the joiiii and ibot^ whicli turns up, causing tlie animal to 
sle]) upon the anlde. The ilex or tendons are literally severed from the 
lamina, and tlie foot vrill drop oiV by simply cutting through tlie sliin 
with a knli'c. None have evi^r been cured, and no one appears to knovr 
the canse ol" the ditnculty. AniLuals, appiirently healthy, drop in har- 
ness or at jnisture, get u]) only a, few times, an(l are unable to walk a 

StC]"). 

'I'lie folIirNving extracts from correspondence refer to other diseases: 

J^alanuKoo Counl^j. Midi. — A stran^jje disease has iprevailed to some extent in ILis 
cxniwiy (!;irin!i; the i:ist liiree months. Ni^arly the horses die that are attached. It 
does noli hi,\'Tii to yield to any remedies, so far as I can learn. It is thon«^ht to be con- 
iaoions, o;;;- fiirnu-r h;r. ii\<'; lost ibur within a short time. 

I'a no-t '(;;';;/ 7, Mo. — Horses liave died in lar,ii:e excess of former years. The reports 
sbov>' iil;!-i;-;os — bliiul sta_<;\i;crs, yeilovv' water, and sore tongne. Thoy iiv(^ all de- 

scribed as liviiii;; about a month bcibro dying; eat hearty;, get"" hide-bonijd^ the hair 
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ileadons, tbcy maturate at tlio eyes and nose, and die of weakness. Some farmers have 
lost nearly all their horses in this way. From the information received, I havo reduced 
the three diseases to one, and that one caused by feeding the worm-eaten corn (carelessly) 
wliich was so abundant last year, owing to the continued rains. 

A fatal disease afiecting horses is reported from Douglas County, 
ISTevada: 

Post moi'tcm exaiiiiuation determines the cause to bo a smaJl wire worm, from one- 
half an incl) to two inches in length, pointed at either end, wliito, and about the diam- 
eter of a cambric necdie. They penetrate the body of the animal in ail (iiiections, and 
have been found in some instances between the Qesh and the skin. They are hard, 
wi]y, and very tenacious of life. Wlien placed in a decoction of tobacco juice they 
swim around quite i)iay fully, eventually, however, giving it up. The sym])tom8 man- 
ifested by the animal are weakness of the loins and general debility, gradually growing 
worse, lingering from live to ten days thereafter. The disease is not confined to any 
locality. One farmer lost eight, his neighbor nine; another lost twenty-six, among 
which was a valuable stallion that was kept up in the stable ; the venuiinder were run- 
ning out. Mr. Coles inibrmed mo that he saved his last hve attacked by administering 
three ounces of spirits of turiientine and two ounces of sweet oil in one dose, and oblig- 
ing the animal to eat warm bran mixed with tlax-secd. lie inlbrms me that one colt 
passed over two quarts of worms. 

In Gloucester Gonnty, YirgiDia, several horses and nrales died from 
the eftfects of feeding upon moldy oats^ ^vhich caused paralysis of the 
lower i.xtremitieSj and ultimately death. 

DISEASES OF SHEEP. 

For ti fev/ years past scab and foot-rot lur^e been \evy prevalent 
among large hocks in New York, Ohio, and sca eral of tlie Western 
States. During the past year, owing to the culling and liilling of dis- 
eased sheep, aiid greater care and better treatment, tliese diseases ap- 
pear to be iess prevalent. There is still much foot-i'ot ; in some coun- 
ties tvventy-tive i^er centum ot all flocks Lave it among them., and in a 
few instances a n^aich larger j)roportion. These diseases have spread 
somewliat by the dispersion of flocks to the West and South. Liver-rot 
is reported in Gnyaboga, Ohio, and rot is mentionei^l repeatedly in re- 
turns witliout indicating v/hether foot-rot or liver-rot is meant. Grub 
in tbe head api)ears to be less common than heretofore. A disease of 
the loins has been fatal in Utah. In Ohio several reports of death front 

pale disease" are received. A fow cases of dropsy are mentioned. In 
Texas losses of lambs have been very severe from vv-orms, and some fa- 
tality has been caused by exposure during cohl weather. It does not 
a])pear that a larger percentage than usual of mortality of Iambs has been 
suifered. The following extracts from correspondence are appended : 

Tuscarawas ConvJtj, Oliio. — Sheoy) diseases arc various. Tbe most serious is wliat is 
called tbe pale disease and foot-rot. As to tbe cause ot the pale discise, men differ ; one 
fact is noticeable, tliat it is mostly confined to lambs and yearlinf.^H, and tbe deaths occur- 
ring from lime to time, after tbe llrst of Januar3\ Their skins will be found w'nite and 
bloodlecs ; reduced in llesii, but not to as threat an extent as might 1)0 supposed; soma 
have been exjimine(l and small worms found in their intestines. It is my impression, 
derived from obsei vatiou and practice, that a great deal of tho pale disease could be 
avoided by Liking the sheep in to winter in good, strong condition, ami the time to 
watch and observe the sheep the most carefully is soon after the fust irost;; of autumn 
ax)j)ear, and then a little g;rain fed daily until winter begins will b<3 money well exp'^iuled. 

Falion Countv, Ohio, — A. disease attacks many wliilo in good condition. They eat 
sparingly, get wciik, and after a week or two die. No reme{ly has been foumd. There 
is no runni]ig at tiie nose, or eyes, nor other indications of a disease of the head. 

IViiincbiu/o Connttj, III. — Last year 1 made a statement of an unusual disease appearing 
among my lambs. A similar ti'oulde appeared again this last fail, comuKUicing later in 
the season an<l running nearly thi'ough the winter, not sc» fatal iis in the fall of IriGS ; 
then I lost about one-haU' of my lambs; during the last fall an.d winter about oue-tiftii 
have died, and, with one exception, of the same cause, dysentery. I liave examined 
quite a nmnber of tliose that died, and have come to tbe concJn::;i(m that ih< vrorms are 
the primary cause of the disease. I tind small white worms by ndllious Jill through the 
intestines^ the latter being completely full of knobs, wiiich, if I mistake not, contain 
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tlio eggs of tlie piirasitos. Somo of my fjliccp dicil early in tlio vr inter of tlio same 
cause. Several flocks of lambs were decimated by dysentery last fall in this comity. 

Do TViU Couvij/j 111 — Our sheep have been subject to most all tlie diseases to wliicL 
they are liable, the scab and foot-rot being the most prominent and fatal. I think that 
fully three-fourths of onr entire sheep have been carried oft by tliesc diseases, or aftecte<l to 
such an extent as to cause the owner to kill them for the pelt, the carcass being fed to hogs. 

Laurel County, Ktj. — There has been a disease rather unusual among sb{jep. The ani- 
mal stauda in a very stupid manner; will not eat anything; if driven will move forward 
without turning for any obstacle, until ho runs against it as if he was blind. The 
eyes are wide open. In this condition he lives eight or ti?n days and then dies. 

Nebraska, — Great mortality from scab is reported from Merrick County. Seventy-five 
per centum of the sheep have died from scab. One man hjid three thousand head ill 
the fail ; to-day he has about three hundred. I am satisfied his sheep did not get the 
care they were entitled to — a course of practice, I am sorry to say, too common in this 
county. • 

Worth Couniij, il/b.— One flock of about twenty-five, a year ago had a disease new to 
me and to others in this vicinity. They would commence stepping forward with their 
fore feet, until their bellies would almost tonch the ground, and would stand in that 
position till they would fall over. The remedy used was a piece of asafcetida, about 
as large as a small hickory nut, boiled in sweet milk, whicli })ro%^ed effectual in most 
cases, but in case of a second attack they were incurable; at least, all attacked the 
second time died. 

Lewis County, Mo. — There is little disease among the native slicep, but of one flock of 
eight hundred and fi-fty imported from Illinois, ail died except about six. 

Bexar Comity, Mo. — The scab was unL:nown until of kite years, when it was intro- 
duced by sheep brought from other States. The original sheep of the county, the Mexi- 
can, were never alfected by the scab. It has been found to yield readily to treatment 
with tobacco juice, with which the scab has to bo washed, after the wool has been 
taken otf. One flock numbering eight thousand head in Iblil, was reduced to oue thou- 
sand four hundred by 1868, when they were moved to a fresh range two hundred miles 
off. They are now recovering. 

DISEASES OF SWOE. 

Either there is soinethhig radically wrong in the management of swine, 
resulting yearly in the loss of millions of young pigs and hogs, or else the 
genus Siis is an unhealthy and unwholesome animal, and therefore unht 
for human food. One or the other of these conclusions seems to bo 
forced u])on tlio common sense and sound judgment oi the observer. 
The mortality among young pigs, for wbich the butcher has no respon- 
sibility, is nearly, if not quite, proportionate to that of infants of the 
human species, and aggregates millions of individuals yearly. AYhat is 
the caused It is greatest in the West, notvritlistandiiig the healthful- 
ness of a free range, while eastern ]>igs are generally shut up in close 
pens. In all accounts of ''hog cholera,'^ which popularly means any 
disease which sweeps olf the species as an epizootic, whilQ remedies are 
una%^ailing, preventive is found to be practicable, at least in a partial 
degree, and coal ashes, salt, sulphur, soap, p.altpeter, gas lime, coal 
oil, tar, charcoal, sulphate of iron, smartweed t(\n, soap-suds, poke- 
root, tobacco, asafcetida, garget-root, luandnilvC, and all tlie poisons 
of the apothecary shop are administered. Tiiero apj:>ear;^ to 1)0 an 
irrepressible craving for so:nethi:ig besi<l(is the inevitable corn, vrhich 
is too concentrated for the exclusive and contliiuous diet of any ani- 
mal, hence those who feed sloppy mashes of i>otritoes, beets, or other 
roots, as well as corn, giving wholesome variety and suiilcient bnlk, and 
have exercised ordinary care and discretion hi other re.-i^pects, have ordi- 
narily escaped the dreaded '■'hog cholera.^' Occasional feeds of bitu- 
minous coal, charcoal, sulphur, and similar sabstancos of antiseptic or 
corrective tendency, have become quite coiiimoii, and tcstiniony to their 
chicacy is abundant. Spirits of turpentiiic, copperas, aiitl arsenic are 
often given in the vv\ay of preventive medication as ^';ell as in atteinptod 
cure. A judicious variety in feed, and care and treatment dictated by 
reason and p] udence, of whicli an interest involving so much money is 
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certuinly vrortliy, would doubtless prevent mucli the gTeater portion of 
tlie losses wliicli arc so disastrous as to prevent fanners from enlarging 
and even continuing a business wliich lias become so precarious. "Nu* 
merous reports are received showing the discouragements of pork pro- 
ducers in districts Vviiere diseases have been peculiarly fatalj and reveal- 
ing a disposition to quit hog-raising altogether. 

Kciv lof'Jc. — A few cases of dysentery In Tompkins. Tsrany pigs die 
in Genesee: in Niiigara few sows raise more than three or foiir." 

j^cw Jers('}j. — Some cases of ''hog cliolera'^ among a lot fed uj^on the 
refuse of a cheese factory in Sussex. A few Western hogs died in 
Mercer; lass^ 8200. Some disease in Gloucester. 

Fcnnsfivania. — In Lancaster one distiller losit one hundred out of 
tliree hundred: a miller lost all (thirteen) Western hogs, some worth 
$30 to 6(10 each. One-half of a lot of Ohio hogs died' in York; loss, 
five per cent, in Perry, twenty per cent, in Lehigh. 

j\Taryland.—-LQf^s(}i^ in Washington, Baltimore^ and Kent. 

Virginia. — Ivleasles prevalent in Princess Anne; loss, thirty-three per 
cent, in Kelson; loss, two thousand in Henrico, mainly at distilleries. 
Some feeders in j^vlontgomery lost thirty fat hogs each; loss, thirty-three 
per cent, hi Scott. In Surrey one man lost seventy. In all cases hogs 
kept up and fed on cooked food escaped. 

North CVfroJv'jia.— Loss in Duplin and Jackson, fifty per 'cent.; l^ew 
Hanover, tliirty per cent. ; Macon, twenty-five per cent. ; Caldwell, twenty 
per cent.; and smaller losses were incurred in Chowan, Beaufort, Surry, 
Granville,! Ahmiance, and Moore. In Greer.e several thousand pounds of 
pork were lost. 

South Carol'bia. — In Union and in Georgetovru Counties losses liave 
been serious. 

Georgia,— Jjo^]'^, tvrenty-Ove per cent, in Pike, twenty per cent, in War- 
ren and Chattanooga, ten per cent, in Chiyton and Gilmer; less in Butts, 
Stewart, l\iylor, and Wnlton. 

Alabama. — Loss, fifty per cent, in Lawrence, twenty-five in St. Clair, 
ten in elefferson, and shght loss in Etowah and Tallapoosa. 

Missifisijjjoi.—Lomj fifty per cent. in. Do Soto, twenty in (Coahoma, 
and less in other counties. 

Arl-anso's. — Great mortality from measles in Desha. The correspond- 
ent for Arkansas County says: ''Loss from hog cholera, as near as I 
can judge, about iMventy-five ])er cent. Since the winter fifty ])er cent, 
have died lor tlie want of feed ; the mast failed, a^ul the fai'mers had no 
corn to feed on, as most of the ground was planted in cotton. Take all 
together, I think seventy-five to eighty ]>er cent. hav(^ died where the 
disease prevailed.'^ Loss in Mississippi, forty ])er cent.; in M;ontgom- 
ery, thirty-three per cent. ; in Independence and Madison, twenty per 
cent. ; in Jackson, seventeen jier cent. 

Texas:. — In Travis, Payette, and other counties, a great mortality of 
young ])igs is attributed to their eating young cockle burrs. Large 
losses of such are reported from Anderson, Coryeil, Ilusk, and Kaufman. 

Tennessee. — Loss fifty per cent, in Anderson, thirty in Dyer, twenty- 
five in Smith and Lauderdale, $1,000 worth in Union, and cousidera- 
Ifie in Weakley, Sullivan, Obion, Hawkins, Coffee, Jefierson, Greene, 
(Hies, and Campbell. 

Ohio. — Loss less than Uv^ual. A little cholera in Butler, Fairfield, 
(h'cene, Montgomery, and Wayne. 

Kentiwlqj.—nc'AYy loss is noted in this State. In Shelby, three thou- 
sand out of twelve thousand fattening; in Oldhaiii, one thousand head; 
in Henry to an alarining extent; heavy loss in Pockcastle ; fifty per 
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cent, in Christian and Laurel ; twenty-live per cent, in ISTelson • consid- 
erable in Jefferson, Gallatin, Callaway, Clark, Warren, Lincoln, Kenton, 
Jolinson, and others. 

In Michigan hog choler^v is reported only in Ottawa, and in Wisconsin 
only in Waushara. 

Indiana, — Hog cholera has been far less prevalent than usual, but 
the losses range from twenty i)er cent, downward in Warren, Martin, 
Dubois, Green, Benton, Pike, Johnson, Carroll, Bartholomew, ScottJ 
Jefferson, Harrison, Miami, and Elkhart. In parts of Tippecanoe the 
loss is fifty per cent. 5 fifty per cent, is given in Posey 5 and in Fayette 
four-tenths of last year's pigs were lost. The correspondent in Bar- 
tholomew says : '^Hog cholera has prevailed in some localities, while 
others have escaped entirely. It may be remarked that the disease 
known as hog cholera has somewhat spent its force, and is not as fatal 
as when it first made its appearance among us. Whether this abate- 
ment cf its force and fatality will continue, and lead to its gradual and 
final extinction by natural or unknown causes, 1 cannot say. It is a 
matter worthy of note, that hogs in large lots. and of small range are 
much more liable to contract the disease than when diiTerently situated." 

Johnson Couniy. — The liog cholera, prevails more or less CA^ery year. I snx)pose the 
loss will averafijo at least onc-tentli for each season. But the aetual loss l;»y deaths 
caused by the disease is not so much the ca.ise of the decrease of the porlc product as 
the prevalence of cholera amoui^ ho;2;s. I^a,rnier3 are too c;:utior,s of their money and 
labor to put them in a,nimals liable to such a fatal diseiise. Pork cannot ho X'l-nty or 
cheap until the disappearance of the hoi; cholera from among Iiogs. 

Illinois. — In De Kalb the loss of two thousand old hogs and one 
thousand i^igs is reported 5 in Crawford it amoinits to $20,()()0 ; in Bu- 
reau, three hundred hogs; in Edwards nnd Champaign laore loss vras 
noted in rolling districts and in thnber'Uhan in prairie ; and other 
counties in which cholera and other diseases have previiiled are asfollovrs : 
Piatt, (three hundred in one township,) Monroe^ Menard, Eocl^ Island, 
Macoupin, Logan, Jo Daveiss, Fulton, De Wit^, Stephenson, Marion, 
Mercer, Kendall, Jackson, nenderson, Boone, Calhitin, Morga!i, Leo, 
Greene, Williamson, (twenty-five per cent.,) Fayette, I'ike," ]\Iaasac, 
Clinton, White, (fifty ])er cent.,) Stark, Scott, and Pulaski. The follow- 
ing extract illustrates one asi)ect of the preventive question : 

So thoroughly am I convinced of the use of pnivcnfives, that for th(i last tlireo or 
ftnir years I have been iiL the habit of l"eedin<j: my ho^i^s (hiily ^vith :i mixture composed 
of various in,<;L'edients, the basis of Avhich is kitehen slops, to uliich is added a j>h^nti- 
ful sup])ly of sal'r, bran, Irisli potatoes, ca.bba;[;'e, turni]»s, and other a egetabh.^s, ail of 
which I end(>avor lo raise for tliat ]mrpose in suf(ici(:rit (piantitios. The above are all 
boiled togeth(;r anfl i'lnl when cool in large troughs, to wliicli all tiio liogs liavo a(!ceRS. 
A few years since I lost some liogswitli cholera, l)ut since I comm< need ilie above 
practice I have not lost a single hog with cholera, and Inifc very few Avith any other 
disease, alihougl) I keep a number varying from twenty to forty lioad. At the same 
time my neighbors are continually complaining to me of their losses^ and although I 
explain to them my plan of trcaiment, and that my liogs don't die of cholera, very 
few of them seem to ]n-ofi.fc by my expericjice. W(Mi,"'they reply, " we dont know 
how it is; Ave slop our ho^^s also^ aorat limes, and still they d'ie." Besides slop^ I feed 
my hogs dry corn daily. AVhctlier or not it is the slo]) Aviiich keeps olT tlui cholera I 
cannot positiA'cly say ; but I certainly should bo afraid to feed them enlircly on corn 
or any other dry food. 

Deaths of pigs are common in Minnesota. 

loiva, — In three townships in Mahaska the loss is $5,000. One th(ju- 
sLind head in Appanoose. Losses occurred in Louisa, (twenty per cent.,) 
Clarke, Pottawatomie, Jackson, Warren, Cedar, Page, Eutler, and Mills, 

Missouri. — The disease is reported in a few counties. The correspond- 
ent of Howard says: ^'Cholera among hogs has i)re vailed some 
extent, but cliielly among the liogcs of those Avho arc careless in not 
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crossing witli pure animals of good breeds. Those who are particular 
in kcepi-ng up the stock by crossing Chester, Poland, and Berkshires, 
have lost very few. With old stock bred in and in, the loss has, in some 
instances, been very gi^eat." 

Nebraska. — A few hogs fed upon slops of breweries and still-houses 
in Douglas have sickened and died. In one case a lot of corn that the 
government refused to accept was fed to hogs, and considerable mor- 
tality resulted. 

No mention is made of the hog cholera in California, but the follow- 
ing from Stanislaus County indicates a decrease in pork: 

The business of swine-raising is in the hands of a few, and is followed 
as a distinct one. Those in it keep from two hundred to fifteen hundred 
or more, herding them in the foot-hills during the rainy season, where 
roots and mast abound. After grain is cut and threshed, in July and 
August, on the plains, the owners of the hogs buy the fields for the 
season, and turn their hogs into them, where they feed until fall, when 
the fat ones are sold for pork in the best market — usually San Fran- 
cisco. From the scarcity of mast and roots, the increase in herds was 
less the past year than formerly. The use of the header in harvesting, 
in place of the reaper, leaves less grain in the field than informer j^earsj 
consequently the hogs made less pork this fall than other years. The 
falling off in the increase of stock and the weight of pork in this county 
may be placed at two- tenths. 

:ai:MEEu;^ akd prices of farm ai\imai.s. 

The numbers given in the accompanying table are estimates derived 
from all attainable data, and cannot be assumed to be infallibly correct. 
Indeed, the defects in the census of 18G0, (upon which the atmual state- 
ments arc based,) both in the requirements of the law and the fidelity 
of its execution, render it impossible to guarantee entu^e accuracy, even 
with comparative returns v/hich should realize perfection, as ours can- 
not claim to do. In addition to this difficulty, another appears, of a 
most serious character, in the violent fiuctuation of the increase or of 
decrease, and hi the South the failure of all the statistical correspond- 
ence during the entire i)eriod of the v/ar. In these estimates are included 
not only animal.'^, found upon farms, but in cities, in markets, and else- 
where. The censTis schedules of 18G0 included only farm animals, and 
thus, in some instances, (as the item of horses in Massachusetts,) les?i 
than half of the actual numbers appear in the regular census tables. 

The average ci^sh value is obtained from county estimates, and is, in 
the judgment of corresi)ondents, based vj^ow the actual selling x>rices; 
it is, therefo^^e, much higher than the taxable values as returned by 
assessors. 



TulU slwivivrj the e$iimaic(l ioial numhcr and total value of each kind of live stock, and tlic average price in February, 1870. 
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Ja.t^ii-' 

New ]i;iiiii)shiro 

.'.MaK.saclm.setis 
Jiho{lo Lslantl. 
(Joiiuecticut 

iV^ew York 

lv(-vv Jorsey .. 
I'eiinsylvaiiia. 
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Tii'iriiiia- 

lior(]i Ciiroliua 
South Caroliua 

CJeori^ia 

i'iOi'idH 

Alaijnnia 

Mississippi . . . 

Louisiana 

Texaa 

ArkausaH 

TcDnes'^oe 

AVcst V irginia 

Kentucky 

Missouri 

llliuois 

Indiana 

Ohio 

'J\Iichij.i:an 

Wiiicunsin. 
Minnesota. 

Iowa 

!lvansas .... 
^Nebraska . 
Caliioi'uia . 

Orcfion 

Ivcvada ai]d tho Territories 

Total 

Grand average of prices , 
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80 
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$2 


79 
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46 


$740, 700 




98, 700 


43 
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2 
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55 


00 


1, 364, 000 


36, 500 


4 


32 


157, 680 


13, 500 


15 


66 


211, 410 




143, 000 


60 


14 


8, 600, 020 


157, 800 


4 


42 


697, 476 


07, 600 


17 


65 


1, 193, 140 




1. 450, OGO 


54 


11 


78, 459, 500 


4, 350, 000 


3 


04 


13, 224, 000 


995, 000 


12 


88 


12, 815, 600 


New Jersey 


' 175, 000 


63 


93. 


11, 187, 750 


175, 000 


4 


41 


771, 750 


203, 000 


16 


07 


3, 262, 210 




725, 000 


46 


83 


33, 951, 750 


2, 850, 000 


2 


86 


8, 151, 000 


1, 014, 500 


12 


61 


12, 792, 845 




22, OGO 


40 


66 


894, 520 


17, 500 


4 


37 


76, 475 


44, 900 


9 


12 


40^ 488 


Marylapd .....1....... 


99, 500 


43 


18 


4, 296, 410 


256, 500 


4 


09 


1,049, 085 


335, 000 


8 


80 


2, 948, 000 


240, 000 


30 


04 


7, 209, 600 


557, 000 


2 


58 


1, 437, 060 


904, 400 


5 


42 


4, 901, 848 


205, 500 


20 


55 


4, 223, 025 


325, 000 


1 


66 


539, 500 


850, 000 


4 


78 


4, 063, 000 


Soutli Carolina 


140, 500 


22 


63 


3, 179, 515 


165,000 


1 


73 


285, 450 


308, 000 


4 


26 


1, 312, 080 


Georgia 


250, 000 


22 


48 


5, 620, 000 


275,000 


1 


68 


462, 000 


1, 335, 500 


3 


61 


4, 821, 155 




81,000 


16 


16 


1, 308, 960 


10,500 


2 


00 


21,000 


104, 500 


3 


12 


326, 040 




186, 600 


23 


46 


4, 377, 636 


225,000 


1 


59 


357, 750 


716, 500 


5 


40 


3, 869, 100 




175, 000 


26 


34 


4, 609, 500 


175, 000 


1 


77 


309, 750 


643, 000 


5 


02 


3, 227, 860 




75, 000 


30 


14 


2, 260, 500 


75,500 


2 


00 


155, COO 


170, 200 


3 


04 


517, 408 




615, 000 


10 


67 


6, 562, 050 


1, 223, 000 


1 


70 


2, 079, 100 


1, O04, 000 


2 


07 


2, 680, 080 




130, 000 


22 


60 


2, 938, 000 


135, 000 


2 


00 


270, 000 


830, 400 


5 


32 


4, 417, 798 




222, 500 


29 


07 


6, 468, 075 


366, 500 


1 


82 


667, 030 


1, 505, 000 


4 


81 


7, 239, 050 




101, 000 


33 


60 


3, 393, 6e0 


827, 900 


1 


89 


1, 564, 731 


357,000 


5 


26 


■ 1,877,820 




225, 000 


38 


51 


8, 664, 750 


942, COO 


2 


75 


2, 590, 500 


1, 955, 000 


5 


91 


11, 554, 050 




357, 000 


32 


32 


11, 538, 240 


1, 679, 000 


1 


70 


2, 854, 300 


2, 300, 000 


5 


79 


13, 3l\, COO 




603, 000 


37 


02 


22, 323, 060 


1,995,000 


1 


65 


3, 291, 750 


2, 005, 000 


8 


15 


16, 340, 750 


Indiana 


m, 000 


40 


41 


17, 255, 070 


2, 160, 500 


1 


73 


3,737,665 


2, 025, 000 


7 


91 


16, 017; '750 


Obio 


760, 000 


44 


77 


34, 025, 200 


6, 250, OGO 


1 


98 


12, 375, 000 


1, 700, 000 


9 


40, 


15, 980, 000 




Oi w AAA 

31 D, 000 


42 


94 


lo, D^O, lUU 


Q qjA AAA' 


1 


93 


R AAR Onn 


ARn AAA 
40/6, UUU 


8 


19 


q 7QQ 7aft 
o, loJ, <cU 




370, 000 


35 


78 


13, 238, 600 


1, 670, 000 


2 


13 


3, 557, 100 


427, 000 


8 


39 


3, 582, 530 




135, 000 


36 


11 


4, o74, COO 


1 ne: OAA 
l^D, oUU 


o 


42 


ouJ, }IJ,\3 


1 OAA 

l.tl, oUU 


7 


36 


ORR "iRQ 


Iowa . ..... 




34 


91 


14 505 105 


2 003 000 


1 


57 


3 144 710 


2, 500, 000 


8 


07 


20, 175, 000 




140, 700 


37 


42 


5, 264i 994 


' 120,' 000 


2 


11 


' 253^ 200 


'516' 000 


T 


05 


3! 637', 800 




48, 300 


39 


91 


1, 927, 653 


25, 000 


2 


50 


62, 500 


125, 000 


8 


05 


1, 006, 250 




350, OGO 


47 


62 


16, 667, 000 


3, 750, COO 


2 


56 


9, 600, COO 


750, 000 


4 


47 


3, 352, 500 




90, 000 


32 


00 


2, 880, 000 


500, OCO 


1 


90 


950, 000 


160, COO 


3 


00 


480, 000 




160, 000 


41 


03 


6, 564, 600 


2, 000, 000 


3 


00 


0, 000, 000 


100, OCO 


6 


50 


650, OCO 


Total 


10, 095, 600 




394, 940, 745 


40, 653, 000 




93, 364, 433 


26, 751, 400 




187, 191, 502 


Grand aTerage of prices 










39 12 






2 23 






6 99 
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LIVE BTOCK MAEKETS. 



':syAV YORK. 

The receipts of li\'e .slock diirmg tlie year 1800 (eudiiig JJeeember li7) 
were as ibliows : iieeves, ^j2."),7Gl ; juileli eo^vs, i.83u; ^'enl e^:lves, 03,- 
OSl; sheep and Iambs,' 1,170,503; swme, 90i,30S. ' Total, 2,80.1452, 
against tlie ibllowiiig lor 180S: lieeves. 203,101; jjiileli eo\vS; 5,382; 
veal ealvet-s 82,1)35 ; s!iee]> ami Liaibs, :l4o(>j{)23; swiiie, 07^>.5U. Total, 
2,758,552. 

rei'e as ibllovv'.^^ : 



The sources ot" supply of beeves 

Illiuois 108,433 

Ohio 20; 70:J 

Texas 23;i78 



KeirtiK'ky 



, 887 



New Yorl: 19, 170 

Indiana 11, 077 

Missouri 10,500 

Michigan 2, 281 

Iowa.. 2,001 

Prices. — The following are quotations for the last market week 
in each month during the year. Cattle quoted at net weight of quar- 
ters ; sheep ajid hogs at live weight. 



;ana(Ui 1,741 

I*ennsylvani:i 1, 351 

Connecticut 1,090 

935 

809 

275 

52 

18 

15 



West Virgnria. 
Xew Jersey . . . 

Florida 

Massaclinsetts 

Tennessee 

Nebraska 



Months. 


uei:f Cattle. 












Good to prime. 


Common to 
medium. 


jVverji^^'e. j 






Cents. 




i 


Jaimary 




to 17.V 


1!) to rt-- 


:15 


.rebruary 


1.5 


to 17-i 


10 1o 


1 1} 


March 




to 17 


1-2 to 15 i 


J5i. ; 


April 


1<\ 


to 170. 


li to id' 


15 


May 


irA to 


l-.2to 15 


15 


June 


ir, 


1- to ICtV 


IvJtoM.'. 


M-i 


Jnly 


15 


to ml 


10 to 14 ! 


H i 


Aui;ust 


]5 


to KJ.V 


lltolU 


i4l 


September 


15 


to 1(5 


8toi;5d 1 


It ! 


October 


15 


to Kii 


Otoll i 


It 


November 


15 


to iiii 


0 to M 


11 1 






to 18 


11 to 15 


li'v 



Sheep. 



Gent?. 
5 to 8 

5^- to 
<i to9^- 
to D\ 
U to 7i 
't Vto C^- 
4.V to G.V 
4^ to ()' 
4h to 6.V 
4 to C,\ 
4 tod.V 
4^- to S 



Ho-s. 



Ce-nfs. 
11 to 11 J 

m to 11 
m to m 

lOi to 10^- 
9 to 9:1 
njto 9;] 
Of to lOi 
01 to 9J 
01 to lOi 
9|to 9| 
9-1- to 10.^ 
9+ to 10| 



ciiicAao. 

The receipts of live stock during the year vrere as follows: Cattle, 
403,102- hogs, (live and dressed,) 1,852,882; sheep, 340,072. 

Monihii/ rcccqyfs of lire stock for each monllt, awl mouilihi prices ofcaiUe aitd ho'js. 



i;ECEii'r,-- roil E\cn .^loxTif. 



Cattle. 



I Xurnhcr. 

Jainuiry j JJ0,97U 

-February- ! '22, 3-tG 

March . ' ;i7, 015 

April... - 17:2 

May : 4t!:n7 

'ruiu; 4:5, lti7 

'luly K), GGl 

Auf>ust :t!]4 

Sejjtember :i7, 475 

October ... 4 1 ! r-;) l 

November- . riV, 'i^^ 

JJi-ceiul)er ^'()] y'iCj 

4 



Jlog-.'^. I 

i.. 

Xiunhrr. | 

v>oo, 

104, V29 

85,508 I 
10:J, 404 
l-^O, 282 I 
174,400 i 
120, 57H ! 

i:n|797 j 

I0(i, (MUI 
140,597 i 

260.151 ; 

274,907 i 



Slieop. 


Caitle. 


Live hogs. 


Xtniihcr. 








2:!, 970 


00 to H7 75 


89 25 to 611 




840 


3 2r. to 8 00 


10 25 to 12 


25 


50, 902 


3 50 to ,S 25 


8 50 to 11 


00 


43, 005 


3 r>0 to 7 1,7 


8 75 to 11 


00 


2 1 , 939 


4 50 TO 7 75 


8 50 to 10 




2t, 050 


5 25 10 7 75 


8 00 to !J 


30 


15, 3G5 


4 00 1() 7 75 


S 25 to 9 


40 


20, 57H 




^: 00 I0 10 


00 


25, lOS 


3 25 to S CO 


^' 2.-) to 9 




37, 198 


2 75 to 7 25 


S 5;> to 10 


00 


25, 2r,0 


2 50 to ; 2--. 


7 85 to .10 


0(1 


jy, 711 


2 50 to 7 25 


8 10 to H 


00 











50 



AGRICULTUEAli 3REP0RT. 



Iteceipts and shipments of heef cattle at Chicago for fifteen years. 





'6 

1 

H 


o 
P< 
pi* 






1 

Eeceived. 


Sliipped. 


city butch- 
ers. 


1855. 


10, 715 
31, 950 

48, 524 
118, 155 

GO, 574 
155, 753 
204, 579 
209, 655 


8, 253 
22, 502 
25, 502 
44, 149 
35, 973 
104, 122 
124, 146 
112, 745 


2, 462 
9, 448 
23 022 
74.006 
54, 601 
51, 631 
80, 433 
96, 910 


1863 


298, 381 
336, 627 
333, 362 
393, 604 
327, 650 
324, 534 
403, 102 


203, 247 
179, 520 
242, 766 
262, 150 
213, 265 
215, 937 
294, 717 


95, 134 
157, 107 

90, 596 
130, 454 
114, 385 
108, 547 
108, 365 


1856 


1864 


1857 


1^65 


1858 


1866 


1859 


1807 


1860 


1868 


1861 


1869 


1862 





Monthly prices of beef cattle for six years at the cattle market in Chicago, Illinois. 



Months. 



January 

February... 

March 

April 

May 

June 

July 

August 

September . 
October — 
November.. 
December . . 



Annual average . 



1869. 



$3 87i to 
4 00 to 

3 97 

4 00 
4 45 
4 67 
3 93 
3 46 
3 33 
3 18 
3 05 
3 57 



$8 00 
8 03^ 
8 05 
7 7U 
7 66| 
7 65 
7 67 
7 67 
7 60 
7 35 
7 55 
7 70 



3 79 to 7 66 



18G3. 



{$3 25 
4 00 
4 CO 
4 00 
4 00 
3 75 
3 50 
3 00 
3 50 
3 00 
3 00 
3 25 



to $8 25 
to 8 75 

8 75 

9 00 
0 00 
8 75 
8 00 
7 75 
7 25 
7 25 
7 00 
7 50 



3 41 to 8 10 



1867. 



$3 50 
3 50 
3 50 
5 00 
5 GO 
5 00 
3 50 
3 00 
2 75 
7 25 

2 00 

3 00 



to $7 00 
to 7 50 
to 8 25 
to 8 75 
to 10 60 
to 9 50 
7 75 
7 75 
7 50 
7 50 
7 25 
7 50 



3 52 to 8 02 



Months. 



1866. 



1805. 



1864. 



January . . . 
Pebruary. . 

March 

April 

May.., 

June 

July 

Ancfust. , . . 
September 
Oetol)er — 
November.. 
December . 



$3 50 
3 37* 
3 75 

3 00 

4 00 
4 50 
4 00 
4 00 
3 75 
3 75 
2 00 
2 75 



to $3 00 
to 7 00 
7 50 

7 25 

8 50 
8 50 
8 00 
8 25 
8 00 
7 50 
7 00 
7 12i 



$2 50 

3 50 

4 00 

2 50 

3 00 
3 50 
3 75 
2 50 
2 50 
2 50 
2 50 
2 50 



to $9 00 
to 9 25 
to 9 75 
to 10 00 
to 8 87 
to 8 00 
to 7 25 
to 7 25 
to 8 00 
to 8 00 
to 8 40 
to 7 25 



$2 00 
2 59 
2 75 

2 75 

3 50 
2 75 
2 50 
2 50 
2 50 
2 50 
2 25 
2 25 



to $5 75 
to 6 75 
7 00 

7 50 

8 50 

9 00 
8 00 

7 50 

8 ^ 
7 50 
7 95 
7 25 



Annual avera<;o . 



3 53 to 7 72 



2 94 to 8 46 2 50 to 7 58 



ST. X.0U1S. 

Eeceipts of live stock during the year: cattle, 124,565 ; sheep, 96,626; 
bogs, 344,848. Total, 566,031), against the following for 1868 : cattle, 
115,352; sheep, 79,315; hogs, 301,569 ; total, 496,236. 

Peices. — The following shows the highest and lowest range of prices 
for each mouth during the year : 



Months. 



January. . . 
Februaiy. . 
March. — 

April 

May 

Juiie 

Jui.y 

Auerust — 

St?ptember 
October . 
November. 
December . 



CATTLE, PEB POUND, 
GUOBS. 



Choice. Inferior. 



Cents. 

5 to n 

5 to 74 
Gh to 7^ 
6;^ to n 

6 to 7i 
6 to 7 
5i to 6J 
5^ to 6^ 
5h to 6k 
5t to 6i 
5" to 6.^ 
5 to 6i 



Cents. 

3 to 6 

2J to 5 

3 to 6 

2J to 5 

3.§ to 5 

3i to 5 

3 to 4 J 

2 to 5 

2 to 5J 

2.\ to .4i 

2.^ to 4.^ 

2i to 4i 



Hogs, per 
pound, 
gross. 



Cents. 
6^ to 10 
8k to It) 
8^ to 10^ 
5ito 9A 
5| to 10 
54 to 9.V 
6' to 9} 
6 to {ih 
6:i to 10 

6 to I ' 
«i to 

7 to 10 



SHEEP, EACH. 



Choice. 



Ifnferior. 





75 


to $6 


50 


$1 


25 to |3 50 


6 


00 


to 


7 


OJ 


1 


25 to 


5 50 


5 


50 


to 


7 


00 


1 


50 to 


5 00 


6 


50 


to 


9 


00 


2 


00 to 


4 00 


5 


00 


to 


7 


50 


o 


50 to 


4 50 


5 


00 


to 


6 


OJ 


1 


5'i to 


4 CO 


4 


< 0 


to 


6 


.:o 


1 


50 to 


2 75 


4 


00 


to 


5 


00 


1 


25 to 


2 00 


4 


50 


to 


5 


^jO 


1 


50 to 


3 00 


4 


SU 


to 


5 


o;) 


1 


50 to 


3 00 


4 


OU 


to 


5 


00 


1 


50 to 


3 00 


4 


00 


to 


4 


50 


1 


25 to 


2 50 
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PORK PAOKINa IN THE WEST/'^ 

The following comparative statement slio^s the number of hogs 

packed in the principal Western States during the seasons of 18G^'G9 
andl869-'70: 

186S-'69. 1869-70. 

Ohio 54G, 261 517, 453 

Illinois 805, 813 860. 231 

Indiana 325, 514 248^ 5X0 

Kentucky 183, 426 197, 010 

Missouri 368, 633 431, 615 

Iowa 131,287 139,487 

Wisconsin 129, 094 172, 626 

Tennessee 9, 115 8, 330 

Grand totals 2, 499, 173 2, 575, 263 

Increase in 1869-'70, 76,089. ~" 

MEAT PRODUCTION IN EUROPE. 

For the purpose of comparison with the foregoing statistics of live 
stock in this country, the following statement is appended, showing the 
number of live stock in European countries, according to returns made 
to the statistical departments of the respective countries : 



Countries. 



Date of 
retuins. 



G?eftt Britain - 



Total United Kingdom, (inclu- 
ding Isle of Man and chaimel 

islands) - - , 



Euasia in Ilnrope, (exclusive of Po- 
land and Finland) 

Kussia in Asia 

Sweden t 

Norway , 

Denmark proper 

Prussia 

Wurtemburg 

Bavaria - 

Saxony 

Holland 

Belgium X 

Prance 

Spain ■. 

Italy t 

Austria - - . r - - - ■ 

Switzerland.-, 



1868 
1868 



1863 



{') 

(*) 
1866 
T865 
1866 
1867 
1867 
1863 
1867 
1866 
1856 
1862 
1865 
1867 
1864 
18Q6 



Cows. Otlierldnds. Total, 



3, 143, 895 
1, 463, 058 



3, 625, 137 



1, 235, 000 



811, 831 
4, 865, 898 

465, 943 
1, 521, X13 

413, 755 



5, 731, 435 



6, 094, 805 
627, 116 



3, 23a, 036 
2, 157, 394 



5, 458, 279 



750, 000 



382, 030 
3, 130, 920 

445, 070 
J, 641, 274 

211, 505 



8, 415, Qd5 



7, 5C5, 457 
365, 779 



5, 423, 981 
3, 620, 352 



9, 083, 416 



22, 816, 000 
2, 628, 000 
1, 985, 000 

953, 036 
1, 193, 861 
7, 996, 818 

911, 013 
3, 1G2, 387 

625, 260 
1, 271, 563 

1, 257, 649 
14, 197, 360 

2, 904, 598 

3, 708, 635 
13, 660, 322 

992, 895 



Sheep and 
lambs. 



30, 711, 396 
4, 823, 444 



Pigs. 



2.30«,539 
86a, 443 



35, 607, 812 



39, 315, COO 
5, 815, 000 
1, 050, 000 
1, 705, 394 

1, 874. 052 
22, 262, 087 

655, 856 

2, 039, 983 
304, 087 

1, 076, 374 
583, 485 
33, 281, 592 
22, 054, 467 
11, 040, 339 
16, 573, 459 

445. m 



3, 189. 167 



9, 517, 000 
580, 000 
390, 000 
96, 1-66 
381, 512 
4, 875, 114 
254, 888 
921, 456 
325, 564 
321, 534 
•458, 418 
5, 246, 403 
4, 264, 817 
3, 886, 731 
7, 914. 855 
3IH,191 



* Average of 1859 to 1863. t Estimate returns. tEesults of census of 1868 not yet known. 

PEICES OF FAEM PRODUCTS. 

A record of prices of farm products iu the principal cities, carefully 
collated from most reliable commercial reports, would be exceedingly 
valuable for reference ; yet, however correct and judicious the work, the 
fact that the items of one locality are not identical either in classiiica- 
tion or quality with those of another, must detract from its value. The 
following table is presented, and a more extended record, embracing a 
wider range of production, will be made hereafter: 

* As reported by the Cinciunati Price Ourrent. 
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AGRICULTURAL REPORT, 



Prices of ccrktbi irroducts in 18G9 




55 85 




5 eo 


to i:i 00 


1 57 


to 1 70 




to 25 


:)j 


to i>G 


1 07 


to 1 10 


1 :>o 


to 1 r;7 


7o 


to 78 



^n:w Yoiix. 

Flour, State 

T.-csteni 

TVUeat, spring 

wbito, western 

Corn, new v,'etstcru, niixcd 

old vrcstern, iiuKcil 



Oats 

Hay, shipping ciualiticri, ];er 

iOO pounds 

Pork, prime mes.s, ])cr burrel-. 

Beet, plain, pur ijarre! 

extra 

Butter, western 

State 

Clieese. dairy 

factor V 

Cotton, Upland and Florida 

uiiddiing 

i^"ew Orleans and ^Mo- 

bilo middling 

Tobacco, light loaf Ik to 

lieavy western Hi to 

"Wool, fleece 45 to 

, CillCASO. 



Flour, fair to cboicc red Vv-inter 
coniraou to choice au- 

perfine, extra 

"Wheat, No. 1 rod Vv'iuter^^' 

Iso. 1 spring 1 

Com, ITo. 1 r i 

Oats, Xo. 2 i 

Kyo ! i 

Hay, timothy, and clover, ton.|15 

Beef, extra incss [14 

meas 

I^ork, prime mess 24 

Butter, firliins and tub;, ] 

Clieesc, 15"ew York factory ! 

west, factoi'5^ 

Wool, oommou to extra, tub 

washed 

common to fine tieecc 



.■35 75 to 7 ;i-0 65 70 lo 7 GO C^5 85 
5 70 to 12 50 I 5 45 to 12 50 j 5 75 
1 55 to 1 G3 1 5G ! 1 49 

- I 1 ! ■ 1 BO . 

S^l to IM ! ()3 to 88 
1 04.} to 1 05 1 OL to 1 02 I 1)2 



74 to 



1-) 



to 7 25 




to 0 50 


to 12 o:* 


5 -15 


to 12 00 


to 1 50 


1 45 


to 1 50 




1 


to 2 15 


to" "01" 


85 


to 86 


to 9;i 


80 




to 1 42 






to 771 


(iO 



0 CO t!) 


15 00 


!)0' i:;! 


5 GO 


' OuO 


tj 


15 GO lo 


20 CO 


15 00 (o-„ 


j 00 


, 15 00 


to 


25 to 


40 


28 to 


:i5 




to 


40 to 


50 


4 J to 


4S 


! 40 


lo 


14 to 


li.! 


]:j to 


18 


1 10 


to 


11 to 


Vj}. 


14 to 


21 


10 


t'J 


2(: to 


2G1 


20i... 




i ^Jl 




2Cl-to 


2(jM 


20^ to 




-\ m 


to 



to:^0 00 25 to 23 75 
to 14 00 i 0 00 toll 00 
1.0 17 00 112 00 to 17 00 



25 to 0 50 



ST. LOUIS. 

Flour, spring, extra 

fab, extra 

Wlieat, choice fall 

iSTo. 1 spring. 

Corn, wioite, in sacks 

mixed, in sacks 

Oats, choice, in saclis 

Ryo -. 

Barley, choice spring 

H^y, choice, per ton 

Mess pork, prime 

Cotton, middling 

Tobacco, common k^af 

Wool, fleece washed 

tub washed 



19 to 128 
02 to 05 
■iiVito 484 
14 to 1 J 9 
50 to 10 50 
50 to 15 CO 
50 to 13 75 
00 to 25 CO 
30 to 3(5 

20 to 21 
10 to 20 

50 to 55 

40 to 44 



0 25 

1 80 
1 30 

05 
01 
55 
1 25 
2;>0 
10 00 
28 00 
24 
G 50 
32 
45 



CIXCES'NATI. 



Flour, superfine 

Wlieat, Iso. 1, white 

Is'o. 1, red 

Com, No. 1 

Oats, No. 1 

Ilye, Iffo. 1 

itay, light pressed, per ton. . 

Beef, mess, per barrel 

Pork, city, mess 

Butter, clioico, Ohio 

Cheeae, Western Reserve. . . 
Wool, fine fleece and coniT)ir.; 
tub 



to 6 75 
to 7 25 
to 2 00 
to 1 40 
to 73 
to 70 
to &2 
to 1 33 
to 2 70 
to 23 00 
to 32 00 
to 28-^ 



2 10 

173 to 175 
05 to GO 

00 

1 30 

15 00 to 10 00 
2150 to 22 00 
18 50 to 29 CO 
34 to 3(i 

n7;Vto ]8 

42^ t o 45 
50 to 52 



7i}t0 
8.V to 
45 to 



G75 to 8 25 
5 00 to 0 25 



1 18 

02 
49 
1 10 
17 00 
14 50 
13 00 
2S 50 
30 
23 
21 

48 
40 



5 50 
G 00 
1 80 
1 35 

ca 

G7 
03 

1 25 

2 70 
24 00 
31 00 

28 
C 00 
32 
45 



to 124A 
to 04 
to 53 
to 1 17 
to 18 00 

to 15 

to 14 50 
to 29 00 
to 32 
tvO 24 
to 22 



to 0-25 
to G 75 
to '2 00 
to 1 40 
to 70 
to 73 
to 73 
to 1 33 
to 2 75 
to 27 00 
to 34 00 
to 28 J 



5 50 to GOO 
2 00 to 2 10 

1 70 

G8 

G4 

1 37 to 1 40 
10 00 to 17 00 
19 00 U)20 00 
3150 to 32 00 
28 to 30 
19 to 20 
42 to 45 
50 to 52 



7.} to 
8} to 
45 to 



49 


to 55 


25 


to 


43 


1.8 


to 21 


19 


to 


22 


19 


to 22 


21 


to 


23 



23 Ho 281 



28^ to 
5 fo 
7>}to 

43 to 



29i 
15 
IG 
70 



to 7 75, 5 .5 
to 0 25 I -i 75 to 0 00 



0 0 25 to 7 75 
4 70 to 6 00 



1 10 to 1 23 1 14 to 1 

I GlJrtO 

to 50^! 52^ to 



1 18 
15 50 
13 50 
12 00 
27 50 
30 
25 
23 



to 120;! 

t o 10 50 
to 14 50 
to 13 ;50 
to 28 50 
to 34 
to 20 
to 24 



40 to 
40 to 



18 to 1 

10 00 to 17 

14 00 to 14 

12 00 to 13 

25(50 to 20 

20 to 

24 to 

iii to 

45 to 

40 to 



1 13 to 1 IS 

58 to 60 
501 to 60 

IIG to 1 17 

IGOO to 17 00 

14 OJ to 15 00 

12 00 to 13 50 

CO to 27 50 







25 


24 


to 


25 


24 


23 


to 


24 


54 


45 


to 


55 


47 


40 


to 


47 



4 75 

5 25 
1 05 
1 10 

Gl 
G5 
50 

1 25 

2 50 
21 00 
31 00 

27 
0 25 
32 
45 



to 5.50 
to 0 50 
t() 1 95 
to 135 
to 72 
to 69 
to 70 
to 1 40 
to 2 75 
to 25 00 
to 32 50 
to 28 



to 37 
to 50 



5 00 to 5 50 



1 59 
01 
(i7 
1 45 
17 00 
] 9 00 

32 m 



to 1 r».3 

to 05 
to ()8 



told 00 
to 20 00 



4 50 

5 25 
1 75 
1 09 

63 
02 
57 

1 22 

2 00 
20 00 
30 50 

20 
G :30 

32 
38 



to 5 25 
to 5 75 
to 2 03 
to 123 
to 78 
to 65 
to 66 
to 1 30 
to 2 25 
to 30 00 
to 31 50 
to 27 



1 45 . 
0:5 . 
05 . 
1 41 
1 8 00 
IH 00 

:?i .'io . 



to 1 42 
1 9 00 
to J 9 00 



4 75 to 5 12 
4 75 to 5 75 
1 70 to 1 GO 
1 14 to 1 17 

63 to 80 
58 to 72 

64 to 70 
1 10 to 1 26 

2 15 

24 00 to 30 00 
31 00 to 31 50 

26. J. to 27 

6 55 

32 to 38 
38 to 52 



5 00 to 5 50 



1 40 
GO 
08 
1 37 
21 00 
17 50 

r.o 50 

33 
1 0 
42 
42 



to 1 38 
to 22 00 
to 18 00 
to 31 00 
to 35 
to Irt 
to 45 
to 45 



*Dnring tlio yoar No, 2 rod winter ranged in ])ric('s below ^n^i. 1 iVam Iv.'olo fr. e cents per biislu f 



KKPOKT OF THE F^TATI3TICXA2^^ 
in some of Vae iri-lnclpal cities. 

June. July. \ Au«;vist. > Scpniiiljoi-. j Ootoocr. | Xoveinbcr. 
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December. 



^5 25 to C45 
5 25 to 12 00 
1 41 3 to 14G 
1 G5Jr to 1 73 
55 to 73 
fe2 to 00 



H 85 to 0 50 ^■5 no lo 7 40 ;6'5 ^5 to 7 10 $5 h^i lo G 115 
4 75 to 11 00 i 5 !:0 to 10 00 I 5 00 to 10 00 i 5 75 to •) 00 

1 41 to 1 4ri ' 1 53 ! J 44 to 1 5:i.V 1 45 . 

I 1 00 1 56 

02 to y.G : 

I 1 05 to 1 Od I 1 :(J 



^:5 25 to u 20 

5 15 to H ;)0 

1 30 to 1 '[0 

1 50 to 1 55 



?4S5 to 0 25 
4 75 to 9 00 
1 20 to ] 35-1- 



to 1 i^i; 1 03 t<t 1 05 i 1 03 lo 1 05 i 1 12 to 1 13} 



77 to 



74 to 



f:2 to 



01 to 



G;:} to 



! 03 



04Mo 03^ 



GO , 

28 00 to 28 50 

9 00 to 14 00 

12 00 to 17 00 

30 to 35 

30 to 33 

14 to 22 

21 to 22i 

29^ 



CO : ()0 

23 37 to 2!) 25 20 25 to 30 00 

9 00 toll 00 ; 9 00 toll 00 

12 00 to 17 00 12 00 to 17 tX) 

20 to 33 ; Ki to :{2 



29^ to 
7 to 
Si to 

42 to 



30 to 

' li' to 17' 
34^ 

34^ to 35 



30 to 



30 



; 55 to CO : : tCi to 70 , (^5 

3^ 50 -2') -25 to 30 00 127 00 to -8 00 ;27 50 to 30 50 

5 00 to 13 00 i 5 00 to 13 00 j 5 00 to 13 00 | 5 O J to 13 00 

10 00 to 17 00 ' LO 00 to 17 00 ; 10 00 to 1; '10 00 to 17 00 

10 lo 2S i 10 To 28 ! 20 U) 33 20 to 33 

30 to 37 i to 42 ; 3U to 40 30 to 45 



43 to 



6 00 to 7 50 



4 75 to 6 00 3 00 to G 25 



1 12 to 1 19 

07 to G9 
58^ to OOa- 

100 to 104 

19 50 to 20 00 

14 00 to 15 00 

12 50 to 13 50 

27 00 to 27 50 

25 to 28 

21 to 2-J 

20 to 



40 



21 



50 



L 3U- 
4 



I. 07 
) 00 



121 to 1 

US to 

01:1 to 

1 00 to 1 

18 00 to li) 

14 00 toJ5(K) 

12 00 to] 3 50 

27 75 1o-.'6;25 

25 to -27 

JH 1), i:i 

17 to J;^ 

4S to 5-> 

30 to 1! 



11 


to 


15 


1 1! 


to 


JO 




io 


101 






18^ 


17 to 


18 




















20; 






2.>i . . 






to 


3.4 




to 


35^ 




to 








24J:- 


20 to 


20i 




to 


15 




to 


14 










to 


15 


&i to 


14 


43 


to 


05 


43 


to 


(i.'> 






05 


43 


t C; 


ii5 




05 


25 


to 


i to 


0 00 


Lo 


7 5!) 


5 50 


to 7 


on 


5 25 


Lo 


0 25 


5 00 to 


5 CO 




to 


7 00 




to 






to 0 




4 7* 


to 


5 50 


3 50 to 


5 25 


37 


to 


1 45 


1 29 


to 


1 -i.^ 


1 '33 


to 1 


15 


00 


to 




1 02 to 


1 05 


3;) 


to 


1 43 


1 ;>0 


t,o 


I 30 


i in 


to 1 




90 


to 




80 to 


94,^ 


88 


to 


!)5 




to 


80:; 


7i) 


to 




00^ 


to 








to 


50 


44 


to 


4ii 




to 






t> 


n 


■*0 to 


441- 


(K)' 


to 


1 02 


oi 


io 


1 00 


8:- 


io 


hO 




to 


-3 


i'S to 


75 


00 


to 


-20 (H) 


!(i 00 












15 UO 






i.5 00 ... . 




(»() 




J5 00 




lo 


15 00 






;'0 


3 3 00 


1;) 


14 00 


13 00 to 13 50 


00 


io 


13 50 


1"J0.) 


to 


13 50 




. . 13 




12 00 


I0 


13 00 






























25 00 toi. 


7 50 


21 


lo 


;J0 


24 














lo 




24 to 


20 


15 


t-o 


10 


10 


io 








lit 


^JO 


to 


21 


10 to 


20 


13 


lo 


J 1 


j t 


(0 


i5 


17 


(o 




19 


to 


20 1 


17 to 


18 


1% 


to 


53 




to 




15 


fo 




•! i 


i<» 


53 1 


45 to 


5:5 




In 


13 






■]7 




to 


!0 ■ 




ir- 


43 ! 


35 to 





4 75 


to 5 35 




to 




1- 


lo 5"; 5 


-! , 


1') 


5 0 ! 


-1 'i:> lo 


1 i'A) 


: 3 50 




\ -Jo 


3 50 


lo 


4 25 


5 00 


to 5 75 


5 50 


to 


0 t;5 


:> 50 


lo (j ;;5 


5 12 




5 .7) 


' •! 70 (o 


■> f)0 




to 


5 00 


4 25 


to 


4 75 


1 35 


to 1 00 


1 30 


lo 


1 15 


t iiO 


to 1 55 


1 1 1 




1 37 


! 1 20 to 


) ;:-•) 


' 1 VI 


lo 


1 27 


1 10 


to 


1 li) 


1 19 


to 1 25 


1 17 


to 


] ;:5 




. - . 1 23 










1 (KI 


30 


to 




95 


to 


<)8 


OS 


to 'Jo 




to 


I 1:; 




Iti LOO 




to 


1051 


^5 to 


1 00 


!■■;) 


ti? 


1 10 


^0 


to 


1 00 


05 


to 80 




lo 


1 OH 












70 t:> 






10 






to 


!K) 


03 


to 70 


05 


to 






!■) 5!ii 


■IV 


['-> 




■i7 l!) 




45 


io 


:i 


18 


to 




88 


to 1 55 


1 00 


to 


1 25 


: ^~0 


.0 i (;;, 


-0 
I 7 .') 


to 
to 


i i 
•J Ul) 


lo 

1 to 


1 :'0 


70 
1 40 




7(> 
1 i-5 


1 A3 


to 


84 
1 00 


18 00 


to 25 I 0 


23 00 


to;. 


12 OJ 




( ') 2:i t!0 


ITi (10 


to 


22 00 


IriOO to:. 


2 00 


IH 50 


to 


^0 00 


17 00 


to 


\) ( 0 


:ii 00 


to .]3 75 






,4 00 


34 ()■'» 


to 34 50 


{2 (t<» 


to 


31 00 


20 5:) to: 


2 50 


:JS iiO 


to 


<1 00 






51 00 


27 


to 33 


32 


to 




3!^ 


to 32 




to 


32 


24 to 




23 


to 


24^ 


;.;3 


to' 


24 


7 75 










7 -15 . 




8 ^5 
















9 i -O 






32 


io 43 


32 


to 






lo 4.'^ 


40 


to 




:i 1 (0 




;i3 


lo 


43 


33 


t;i 


43 


38 


to 53^} 


45 






'.iZ 


1 1 > 55 




lo 








;v 


to 


."'3 









4 50 to 4 00 



1 20 
0/4 
09 
1 2-0 
18 00 
17 50 
31 90 

IG 
45 
42 



to 



to 19 00 
to 18 00 
to 31 25 
to 24 
to 17 
t,o 50 
to 44 



4 75 

i'30 

09 . 
1 14 
17 00 
15 50 
32 50 
24 
14 
45 
45 



to 4 DO 


5 00 47:) (!) 5 00 

1 45 : 1 40 


45.1 10 4 75 , 4 05 to 4;:5 4 25 to 4 G5 




1 25 ; - 1 25 


1 15 1 1-j to 1 15 1 1 10 to 114 

:)3 TO :;4 1 t^i ! i c;o 


to 73 


; 1 00 to 1 (;3 




50 to 57 1 52 to 53 | 52 to 55 
95 to !;■(; i 93 TO 95 ; 'J4 to ;;5 
10 00 to 17 00 10 00 to 17 00 45 GO to IG GO 

! i 


to 1 15 
to 18 00 
to IG 00 
to 32 75 
to 25 
to 15 
to 50 
to 50 


90 to 92 ' 1 00 to 1 02 
17 00 to 18 00 15 00 to 17 GO 
15 50 to 10 00 ! 


33 50 !33 (JO to 33 25 

20 to 27 i 27 to 29 
12>. to 13 • 13v to 14 
40 to 43 45 to 50 
45 to 51 , 45 TO 51 


31 25 to 31 50 131 00 123 fx) to 31 50 

30 to 3:5 i 30 to 33 1 30 to 33 
\3y to 13 : 17.V to 18 i 17 to IS 
45 to 51 \ 45 lo 50 45 to 50 
45 to 52 , 45 lo 52 | 45 to 50 



^Thilo winter raiised above Xo. 1 red from t^vo to nfteen e;nits per biislic-1 according to (quality, t In e^v. 
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AGRICULTURAL REPORT. 



Ill tlie Sail Fraijcisco nuirkct flour ran c-'ed iroiii 8-^ to S5 75, begmnirig 
in J::iuiuiry with $-1 oO to 65 75, and cloyini;" in December with 8^ to 85. 
WheiLL, in Jciiuiary, brought 81 50 to $1 b5 per iOO ]>oiiiuls, beginning 
to declijic in April, and,iifLer various Uiictiiations, seiiiiig in December 
at 8 1 10 to 81 00 5 that from Oregon was more uniform iii price, the best 
bearing neiu ly tlie feame quotations as the best California, and the lower 
q notations 25 to 40 cents above the i^oorer qualities of California vrheat. 
Corn, 81 SO to 81 per 100 ])Ounds in January, and 81 05 to 81 15 in 
JJcccmbcr. Oats, 81 ^0 to 8- 35, ialiing during the year to 81 50 to 
$1 75. Hay, per ton, highest in January, 8M to 8-2, and lowest in 
November, 87 50 to 8i^5. Mess beef per barrel, ranging from QiG to 
820; mess pork, 8l^> to 820; butter, 51) to 75 cents in January, 30 to 
35 in May, 35 to 50 in August, and 40 to 50 in December; cheese 18 to 
21 in Jatiuary, and 15 to 20 in December; native vvool, 8 to 15; Amer- 
ican wool, 13 to 18 in January, 12 J to 14 in December. 



BirORTS OF WOOL Al^B WOOLBXS. 



Siaif.v.icnl riJioivlng the iniporis of icool and u-ooJcns inio ilie Unllcd States during the year 
cndh'.g Jinu: oO, ISIO, farnUhed Edicard Young, chief of liurcau of Statistics, D'casiiry 
iJcjiciriiiieiit. 



Eaw nnd lleocs pounds. . 

Clotho ctisf^iraoiva 

Woolen rairs, shoJdv, luuijiro, "WTtste, nrnX Hocks pounds. . 

sbawiH...:; ; 



Quantity. 



Dress gcKjuS 

MauuiactLirc:? n.jt speeiiicd 
Tot-al 



squai'G y.irds. 

s(iuaro yards. 



49, 230, 109 



512, 792 



3, 729, 904 
Gl, 3G2, 0J4 



AGlilClTLTlTEAL EXPORTS. 

Sttti(jnicnt of iJic ccporls of a;jricullnral products of the United States, with their imm.ediatG 
TdaimfocinrcH, for iho tj car ' ended Jrjic oO, 1870, famished hu Edward Young, chief oj 
Bureau of ^Jiathlics, TreanHrg Depariuicnt. 



VvoAwvAa and nianufaoturcs. 



Animals, liviiif 

iJ()<IS 



IIors< 



All ctijcr, aiul I'oaLs 

Animal nv^ilAri- : 

Hides wvA skhi^ other tLai 

Pork 

I{a:i-s and hacon -.. 



J.lair, anii-ianufacdui-i'd 



l^l^^^.f''''^' 

Cantli^s, tallow, and othur. 



. number. 



.do... 



.do. 



l^oiinds. 

do... 



Lard oil - - ....gallon 

■>^catsibot and ciLliei' animal oils 



-Ijouuds. 
. pouuds - 



....do... 
. . dozen S- 
-l)OuudB- 



Quantity. 



12, 253 
27, 510 
2, 140 
9?)r) 
37, 531 



25, 049, S'^l 
38, 977, 879 
35, 798, 530 
90, 774 
501 

2G, 723, 573 
'37,413,050 



2, 039, 488 
47, 323 
874 
2,277,713 ; 



Value. 



ei89, 753 
439, 987 
177, 498 
140, 350 
9.5, 174 



3G5, 441 
3, 253, 137 
(i, 123, 043 
5, 933, 397 

124, 860 
C49 

1 , 939, 753 
313, 757 
3, 814, 8(31 
207, 05<3 
4, 8G3 
592, 249 
8, 831, 934 
322 
573, 524 



REPORT OF THE STATISTICIAN, 

Exporis of agricnltnyal prodifcl^^ of Hic UnUcd ^laivs, iS'C — Contimicd. 



55 



rrodncts nvA manufactiiros. 



Quaiitir. 



Value. 



Animal matte i- — Conl) uuo 
S-»ap. ]){'r(iiTiiod . 



otli«; 



-pouuas. 



Gh 

.Leatlicr of all Idnda. not Rpocified .. 



...do....| 

inoroci^-o and oilier Uno do. . . - '- 

"bootH and sliops pair>;..| 

saddlery and ha.rnesis i- 

nianutaetures, United States !- 

Vv^ool pounds, - j 

manrif.Tctures, Uuited States !- 

Furs and fur skina I. 

I'oncM imd bone-dust cvrt..j 

Eon('-hl:!€k, ivory-black, ^i.c pounds.. 

Bread stufi;-*: ; 

Indian corn liufihds . . ' 

meal barrels .! 

Tv^lieat bushels..! 

tlour ban-(.'ls. .| 

Hye bushels. . ' 

fiour barrels..! 

Earh^y bushels. . ; 

Other small grain and pulse ! . 

Kico pounds.. I 

Eread and biscuit do ' 

Macaroni, veruncelli, and all other i)reparatiou3 Irom breadstulTs 



,224 



^274, 497 



15-2, i 



45. 9-28 I 
G79, 134 j 

115 i 
ieG,04(3 I 

r:7, 5:^o, 5.i0 ! 

3, 457. 005 ^ 
157, COO i 

G, i»74 
255, oi;o I 



pounds. 
..do .. 
yards. 
..do... 



....:J feet, 
thousands. 
do... 



-mnnber 



Cotton: unmanufactured Sea Island... 

other 

manufactures, colored 

uncolored 

all others 

Wood, and manufactures of wood : 

Eoard.B, clapboards, &,c 

I.QThs, palings, pickets, &c 

i^iin-at-s 

shooks 

Othfr shooks, staves, and lioad.iugs 

Hogsheads and barrels, empty - 

All other lumber 

Firewood- 

II(>i», hoop, and other poles 

JjO^ls, masts, spars, and other whole timber 

Timber, sawed andJlo^^'n 

All other timber 

Household turnituro 

All other maniilautures of 

Bark for tanning 

Ashes : pot and pearl 

llosiu and tui-i)entino 

Tar and pitch 

Aiix>les: green or ripo bush 

dried poum 

Fruit: gi'een, ripe, or dried 

Potatoes bush(^ 

Onions <lo 



2, 133, 022 I 
10, 15«, G5S I 

"6,309,780 1 
954. 14jf, 843 
(j, 037, 589 I 
8,25U,943 I 



cubic fiiOt. 



'7,'ii5,"975"i 



-I 



pounds..] 
barrels i 
do.... I 



^J, 310, 877 ! 
583, 11-15 I 

47. 532 
104, 925 
ti3G, tlG 



.501), 004 
59, 089 





Linseed oil 


gallons. -! 


35 

•M, eo3 

203 



Oil cake 

Hemp, unmanufactured 

manufactured, cables and cordage. 

all others 

ilops 

Hay 

Ginseng 

Salt 

Eeer, ale, porter, and cider in bottles 

casks 

Spirits distilled from grain 

molasses 

other materials 

Spirits of turrjcntiue 



uuds- 

-CWt- 



150, 585^ 
4 



,050 . 

, 240 1 

,"220 ; 



.liounds. 

tons. 

.pounds, 
.bushel.s. 



. . .gallons 



;, -e^i 

723 
. 310 
■, .V7G 
, (iri2 

i, '■:<;7 



037 
022, 715 
5, 02 i 
137, 443 
100, 312 
4, 705 
417, .574 
55, 379 
87, 203 
54, 923 
124, L59 
1, 941. 139 
75, 583 
32, 487 

1, 287, 575 
934, 936 

47, 213. 945 
21, 120. 877 
178, 275 
33, 458 
140, 512 
3S4, 198 
127, 055 
581, 786 
237, 843 

2, 900. 433 
224, 121. 191 

1, 032, 125 
1, 343, 229 

1, 404, 973 

2, 920, 429 

38. 296 
113, 431 
374, 338 

4, 897, 641 
277, 284 
309, 010 
20, 725 
529, 42T 
535, 522 

1,219. 074 
103, 000 

1.245,510 

1, 090, 545 
210, 488 
lOS, 731 

1, 770, 214 
143, 871 
230, 002 

79, 393 
151.372 
412, 488 
9i:, 909 
10, 150 
37, 8t:9 
52, 1 15 
1, 7G3 
120 
22 973 
~ '713 
288, 405 

3, 419,283 

45, 2G0 
213, 4i;0 
GG, bOG 

2, 515, 7:: i 
117, 137 
455. <-!t7 
119^ 5h:2 



i, 019 



AGRICULTURAL 31EP0RT. 

Exiyovis of agricultural j^rodiicts of ilie UixUcd States, i^c. — Coiitiuiiod. 



Products and mauufactures. 



Quantity. 



Sugar, broY>-n pounds . ' 12, ^TC) 

^ do....! 4,415,100 

Canay audcoulcctioncry do L 

Ci^r^irs ■y.i^l O004 

^D^ff pounds. J 20,1GI 

Xobacco, liU'jnufacturod do I 

leaf, uninanulVic lured do i lo 5, 747, 181 



IIIZC APIT L'LATIOX. 



Animal i)roduutiou C43, 605 

Breadstufls 7-2, 302, OGO 

Cotton manufactures ^230* SOt', !V)1 

"Wood and its product s 1 3^ 9 j1, :52G 

Miscellaneous 3.3, 9G9, 749 



389, 074, 981 



CANE SUGAli PliOBUGTlOISr. 

The consumption of sugar in the United States is yearly increasing, 
and no^ exceeds 500,000 tons. ISTearly all of this is sugar from the cane. 
Ko appreciable quantity has yet been made from sorghum, and it is not 
practicable to extend materially the production from the sugar maple. 
Beet sugar, constituting nearly the entire supply of Europe, and about 
one-fourth of the sugar product of the globe, has not yet been produced 
extensively here. It will ultimately become a great interest, unless it 
fails in competition Vv ith the superior economy of cane sugar. 

Louisiana produced last year, according to the stsitistics of L. Bou- 
chereau,90, i52/JlG pounds of sugar, or 87,090 hogsheads, of 1,14:2 pounds 
each. This is a. smiill increase over the product of the previous year, 
95,051,225 pounds, or 81,25() hogsheads. It is about one-tenth of the 
amount annually (consumed in the IJ^iited States. A small quantity 
produced elsewhere, iis in Texas or Eiorida, may increase the proportion of 
home-grov/ii sugjir to one-eighth of tlie consumption. The J jouisiana crop 
is grovvii upon an acreage scarcely larger than the original area of the 
District of Colura'bia — ten miles S(]uare. The capital and labor pro- 
vided, it will be a perfectly feasibh^ tiling to produce in that one State 
all the sugar required in the countiy. One-tenth of the area devoted to 
(iotton, if ]>ropeTjy cultivated — say 800,000 acres — Avould sufiice to sup- 
ply our present Avauts. The average yield per acre is now, under pres 
ent culture, aboiit 1,.*>00 ])ounds. This <iroj) is now groAvn on the ^ines^ 
soil in the SoutJi, tlie deep allmion of the Mississippi and other rivers- 
and while largt3 :ir(\is et similar lands are ;\'et available, it is true that a 
tenfold e.xtension v. ould appropriate lands less fertile and less accessi- 
ble to mar]cet.^^, yet not unproiitable for culture. Few rural avocations 
yield ;i ])ett;^r retiiru, iit j)r(>sent prices, than tlie prodoction of sugar 
troin tlie VAV^i^., M. I>oue[i(Tcau estimates the returns of a man's labor 
for tii(5 yeiu" at produced iroru eight acres, each yiekliiig 1,351) 

pouiids, \it W cents, ;uid 70 gallons of inol asses, at GO ceiits per gallon.' 
Improved laads, siuhible ibr cane culture, can be obtained lor $25 to $40 
per acre, inicl uniinpro\'ed lands still cheai)er. 

The cro]) ol' 18G0, in Louisiana, was 228,758 hogsheads, v>'eighing2G3,0G5,- 
000 pouiilis, produced in 1,292 sugar houses, 1,009 vrorked by steain-power, 
283 by horse-power. Tlie production of molasses for the same year was 
18,414,550 gallons. The cro]) (rf 18G1, the largest ever grown, was 459,410 
hogsheads. This \a a.s the last of which a complete record is attainable, until 
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tlie close 01 the Avar, wlicu tlio business vriis almost entirely abandoned. 
Tbe recuperation lias neceasaril y been slovr, a large i)ortion of each year's 
canes being required as plants for increased acreage. In 1S(U tlie product, 
in round numbers, was 7,000 Iiogslieadsj tliis result vras doubled in 1865 j 
in 18GG the product had risen nearly to 40,000 liogslieads; in 1867 the 
increase was small 5 but the crops of the i>ast tvroV<?^rs have been doa- 
ble those of the years 18()G and 1807. It was feared, Ciirly last season, 
that cane would prove a failure, in consequence of poor tillage in the 
fail, the bad condition of the new plants, and injury to the stubbles of 
previous years, with heavy rains in the spring, which prevented proper 
summer cultivation. The season for grinding was peculiarly favorable, 
and opened earlier than in the previous year. The cro]) vras* reduced by 
thePointe Coupee, Eoaian, Lafourche, and Villere crevasses, and inconse- 
quence of the submerging of several plantations by summer storms ,• other- 
v/ise a large increase over the ])roduct of 1868 would have been obtained. 

The number of sugar-houses in operatio]i during the past year was 
817, of whicli 064 were run by steam-power, 153 by horse-power ; the 
number of open kettles, 863: open pans, 81; vacuum pans, 53; the 
number of portable mills was 44 ; hogsheads of sugar, 87,090 ; gallons 
of molasses 



5,724,250 
ing table 
those of 1830, 1831, 18( 



The>?bllowing table gives the ajuouiit of ravh crop siuce 1823, except 
2. and 1863 : 



1823 000 

1824 ........ 32, 000 

1825 3>0, 000 

1826 45, 000 

1827 71, 00() 

1828 88, 000 



1820 
1833 
1833 
1834 
1835 
1836 
1837 
1838 
1839 



48, 000 
70, 000 

75, 000 

:;o, 00(5 

70, 000 
05, (KM) 
70, 000 
115, 000 











1840 . . . 


87,000 






1841 ... 


00, 000 


1855 .... 


.... 231,427 
.... 73, 976 


184? 


140,000 


1856 .... 


1813 ... 


100,000 


1857 .... 


279,697 


1844 ... 


200,000 


\s:>s 


.... 362,296 


1815 . . 


186,000 


1850 .... 


.... 221,840 


184 J ; . . . 


.... 140,000 


18t;0 .... 


.... 228,758 


IS47 - . . 


240,000 


i8(;i 


.... 459,410 


184--; 


.... 220,000 


18{>4 


G,668 


. . . 


.... 247,023 


i8(r) 


.... 15, 000 


1850 . . . 


2iJ,20i 


1866 


. - . . 41, 000 


I S3} 


---- 236,547 


18G7 .... 


. . . . 37, 647 


i85:! - . . 


.... 321,031 


1868 


. . . . 84, 256 


1853 . . . 


-130,32! 


1860 


- . . . 87, 090 



The heiii}) p^'odiK-i, mainly 



aas been greivtlv reduv:od 
was 30,409 tons; of tl 



d iVom 
since 1859, when tl 



Kentucky and Missouri, 
yield of the Ibrmer State 



latter, [0,268 teas; aiid of the entire countrv, 
74,493 tons. Scarcely lialf this (iuantity is How ])roduced. 

The culture of liax luis been greatly extended duriiro- the past ten 
years; the vrar, which directly interfered with the cultuix3 of hemp, in- 
cidentally ilivorcd the production of iiax. It is readily grovrn through- 
out the 'North and Vv\^st, and wlien the high rate of gokh advancing the 
prices of all fibers, allbrded a strong protection to the interest, a, marked 
increase of the liax acreage immediately resulted. The investigation 
concerning improved modes of manufacture, directed bv Congress, and 
conducted by the Department of Agriculture, while it d'id not overcome 
the difficulties in the way of cotton iziiig flax, gave the business a new 
impetus, Vv^hich is not yet exliausted, and which promises a material 
augmentation of the products of industry. ^Vithin two years past, fiax- 
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tovr, mariUfecCturcd fvoiii ^Ajqv formerly cast risivic vfortlilegs, and left 
to !'ot by tho roadside, has been used in tlie luivniiiVicture of ba,G:ging, 
-svliieh lias met with mueh favor in the South, iivA it is to be lioped that 
it may in tlie future supersede all other material ibr cottou-barc^^iiig. In 
1SG7 the laills for ]^repariiio' llax-tow in the States oi Olrlo, Ilbnois, In- 
diana, lovra, Wisconsin, and ?JicIii5j:an, numbered 90. Since tlie decline 
of ^'old the v/holesiile iiiiportation of jute and jute-butts lias inj ured the 
niaiket ibr this fiber for its ordinary uses, but the nia.iufacture of bag- 
ging alone now employs li factories, running about 110 looms, vvliile 
137 are eie.ployed on jute, and 90 on hemi) — enoagb to iiianuiacture the 
covei'ing ibr three luillious of bales of cofton. In view of the fact that 
four-fifths of our iiax-hi)er is wasted, the seed only being utilized, and 
the lUT.giiant iact that 8-3, ()()0,()00 were paid in 18G1) for ibreigii libers, it 
is of the first im})ortance to lind new uses for tiiis nuitericd, and learn 
to economize processes that shall insure its profitable manni'iicture. 

The amount of liaxseed returned by the census of 1S3() was 503,312 
bushels; by that of 18o0, 5G(],8G7 bushels. The great advance vdiich 
the census of 1870 will show is foreshadowed by the increase in Ohio, 
from 242,420 bushels in 1850 to 020,092 in 18G9 and that of New York, 
from 50,991 bnsliels in 1859 to 130,318 in 18C9. Iowa produced 5,921 
bushels in 1859, and 90,395 in 1SG9. 

BIMIGRATIOK 

Tlie population of the country has had large accessions from immi- 
gration during the past year. From the records of tbe Bureau of Sta- 
tistics 01 the Treasury it appears that 385,(^84 ibreigiu'rs luiA'e sought a 
home among us, of Vviiom 124,241 came from the German States, 95,- 
294 from Great Britain, and 51,199 from Ireland. The num.ber from 
France is but 2,55^. From China and Japan 14,919 are credited. A 
large immigration is noted from the Britisli North American provinces, 
aggregating 20,071. 

The following table gives the nationality of the immigrants of 1809 : 







1 




















CcTintries. 










Total. 
































H 






Great Britain 


9, 


33, r.7 i 


30, ,-=0 


22,117 


9j. 294 




3, 878 


Sf), 133 


12, 


3, cnf) 


51, 109 


Ge.ruian States 


12, ins 


no, \m 


31, n:;? 


2G, 57() 


124, 241 






20, iCD 


d, i:>3 


4, 474 


33, 2G4 


Uollaud ' --. 








2 ,"3 


533 


Uoln;ium 








23:3' 


C45 




6;)3 


1, cr:() 




0C2 


3, 442 




23 


J ;:;] 


1,0^1 


1, 104 


2, 55<j 






33 




149 


901 


Italy 


209 


105 




739 


1, 519 






3i0 


102 


451 




9r,3 






2, fiD5 






2, 7--:0 


14 




3, 165 




1, 380 


n, OS' 




1 OCT) 


14, 919 








' ' 17 




19 


niitisli Xortli American rroviuce« 


5, C-23 




°, 3ir» 


9, 100 


20, 071 




50 






119 


316 








12 




36 










373 


920 


Azores 


Gil 




' 04 

1 (■,{} 


179 
59 


1, 393 
210 






IS, 923 


1,204 


4G 


20, 699 



The occupations of these immigrants are thus stated, vrith tiie num- 
ber of each caliiug: clergymen, 295 5 physicians, 23G 3 artists, 224 5 me- 
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DIRECTION 



THE MOVEMENT. 



The following unofficial statement of the direction taken by immigra- 
tion arriving at New York is an indication of the ^preferences of for- 
eigners in making homes in this country, except that in the case of New 
York it should be remembered that a large portion of thos^ credited to 
this State do not make it their permanent residence, but are found 
west of the lakes within a few months. 



states. 



1869. 



states. 



1868. 



Arkansas ^ 

Alabama , 

British Columbia 

Canada , 

California , 

Connectictit , 

Colorado 

Centrial America 

Cuba 

Delaware , 

District of Columbia. 

Dakota 

Florida. 

Geor^a , 

Illinois 

Iowa 

Indiana , 

Idaho 

Keintucky 

Kansas 

liouisiana 

MasBaehitaettfi 

Maryland . . : 

Maine 

Michigan , 

Minnesota , 

Missouri 

Mexico.... 

Mississipt)! 

ChiU 

China 



78 
114 



t,989 
t,458 
38 
21 
14 
409 
8t3 
38 
U 
127 

:,625 

, 040 
I, 852 
15 
392 
085 
567 
604 
604 
293 
324 
891 
517 
14 
84 



18 
104 
18 
2,564 
3, 594 
3,922 
91 
2 
6 
143 
395 
9 
20 
117 
37, 313 
8,026 
3, 025 
7 

842 
1,633 
237 
8, 158 
1, 524 
222 
6,939 
6, 725 
4,723 
7 
98 
1 



Montana 

New Hami>shire . 

Nova Scotia 

New York 

New Jersey 

Nebraska 

North Carolina... 
New Brunswick.. 

Nevada 

New Mexico 

Ohio 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina . . . 
South America... 

Texas 

Tennessee 

Vermont 

Virginia 

West Indies 

Wisconsin 

West Virginia . . . 
Utah . 



Wyoming 

Newfoundland . 

Arizona 

Australia 

Brazil 

Japan 

Lima 



14 
411 
150 
65, 714 
5, 916 
1, 410 
114 
113 
18 
5 

11, 133 

30 

16, 926 
2,279 
148 
185 
266 
540 
533 
731 
14 

16, 537 
22 
3, 115 



18 
193 
49 

82, 372 
7,743 
1, 641 
117 
59 
40 
5 

11,738 

30, 746 
2, 227 
140 
Gl 
285 
495 
498 
777 
25 
16, 632 
140 
2,325 
5 
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Other statistical investigations, upon various topics of special interest, 
are presented in the report of the editor of this annual. 

During the year statistical statements are prepared, in response to 
congressional resolutions, memorials of industrial societies, and requests 
of individuals^ upon subgects of public jjxiportaoce, for which there is no 
space in this volume. 

J. R. DODGE. 

Hon. HOKAGE Oapeon, 



\ 



60 agkict;ltural report. 



REPORT OF THE ENTOMOLOGIST. 

The iimiiig'eiiieiit of tlie agTicultural irjiiseuui in the iievf hall of exhi- 
bition lias occu])ied the entire ofhcial time of the entomologist diiriug 
the past year. From the nature of the work it ha.s been necessarily slow 
in progTe;^.Sj all the specimens requirinj^' hanclhng many times to prepare 
them properly^ ami much labor and research in the labelin^^', to say 
nothing" of delays eaused by not always having pro])er mnterials and 
fixtnre's at hand, or tlie means to procure them. Though in the fifth 
year of its existence, the collection is far from vrliat it should be, in 
variety and viilue of specimens, to give satisfaction to its friends and 
the public; still it has grovrn. mainly tlirougli tlio eiforts rjid contribu- 
tions of individuals, and ('C otlicr iiistitutioi^s vrjrli Avhicli exchanges 
have been elfectcd. 

Although a description of the design of the museum has been given 
in a former report, it will not be amiss to slvctcli heie a brief outline of 
its main features, and of tlie cbjectB souglit to be accom.plished through 
its agency. 

A national agricnltai'al and economic museum suggests what it is 
intended to comprehend as a whole. In detail the aim vvill be to make 
the collection not only illustrative of the agricultural interests of the 
country in the exhibition of farm products and the manufactures there- 
from, but to sliow also how tliese products are afcected by different 
climates and processes of cultivation, and wlmt insects, birds, and ani- 
mals are espc^cially iujurious or beneiic'ial to tluMu. 

Cotton, a^; an exaiiiple, is exhibited in tlie cast^ of vegetable libers, 
showing tlie plant entire, with the roots, leaves, and boils; then the 
difierent kinds of seeds iind nearly a hundred ;s:un])les of cotton from 
various sources, nati%'e -avA tbreign, in the boll, ;*.;inne(l^^ hibeled, and 
manufactured, cotton seed, oil cake,'cl:c. ; eacli s[HM:imen being labeled, 
giving its origin, donor, and I'eference to stiuidard Vvorks where direc- 
tions for planting an.d culture may be found. Tho ])lanter having ex- 
amined this collectjou and. desiriijg' to know v.hiit enemies lie may have 
to contend witli in the cotton held, is slvown a series of copper-plate 
engravings illustrating tlio growth of the plant, from the sprouting of 
the seed till the bolls are ready for the hand of tiie ])ic]:er, together 
with all the diseases incident to it, the rust, rot, blight, &c., and all the 
insects vrhich ieed upon it, vrith their various transformatioiis, habits, 
and names, with suggestions as to tlie best methods of destroying them. 
All other prominent vegetable libers — liax, hemp, China grass or ramie, 
jute, &c. — are treated in the same way as far as practicable or necessary. 

Xext to cotton in interest is the ramie, [Boehrderia nivea or tenacissi- 
ma^) sent to the Department some time ago by Messrs. Wade <fc Sons, 
of Bradford, England. Tliis c^illection comprises specimens of the 
rough liber or bark as imported by the man»ifacturers from the East 
Indies, and the iiber com])ed, carded, dyed, span, and woven. In nearly 
all tlie fabrics yet received from tliis sourcxi the ramie is more or less 
mixed with wool and cotton. C. P. Dennett, of Erance, has contributed 
a small assortment of the same libers, and specimens of the ribbons 
made of ramie and sidv, H. Bonzano, of Xew Orleans^ Louisiana, has 
furnished some specimens made of the ramie without any admixture of 
other liber; these consist ot smal! pieces, and one or two handkerchiefs 
of a silky linen-iihe texture. Misciellaneous specimens, both crude and 
prepared, have been received from I^Ir. lioezl, and x^lanters in Louisi- 
ana and elsewhere. 
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Flax and hemp are shown in their respective places, from the differ 
ent varieties of seed, through all the stages of development from the 
rough fiber to the various manufactured articles made from them. In 
connection with flax and hemp may be four>d the results of experiments 
made by the flax committee, during the great scarcity of cotton in 1864, 
to cottonize other fibers. The attempts to discover and utilize new fibers 
and to put old ones to new uses will be well remembered, and here is a 
record of much that was done both by the committee and by individual 
enterprise. The asclepias^ or silk-weed fiber, may be mentioned here as 
the principal plant, aside from flax and hemp, on which attempts at 
cottonizing were made; but it v/as the fiber from the stalk alone, and 
not, as many sux>pose, the silky down of the pod, which proved of any 
value ; and even that Avas not found to be sufficiently productive to 
make it an article of commerce, although possessing great strength and 
luster, and capable of being bleached and cottonized as readily as flax, 
as is here shown by the samples preserved. 

Among the miscellaneous vegetable fibers may be mentioned speci- 
mens of jute from various sources, Pito or Ixtle fiber, (Bromelia sylves- 
tris^) from !N"ew Mexico and South America; i^ew Zealand flax, 
(Phormium tenax^) and many varieties of Yucca, Agave, Hibiscus, and 
other tropical and semi-tropical fibers, including also palm, silk-cotton, 
and what is known as Tampico fiber, which is used instead of bristles in 
the manufacture of certain kinds of brushes. 

The museum is greatly indebted to the Smithsonian Institution for a 
large and valuable collection of tropical fibers and other objects of 
utilitj- and interest from Demerara. 

Among animal fibers are a few fine samples of merino wools from 
Ohio, Vermont, and California, and some improved combing wools from 
the flock of E. W. Scott, of Kentucky. W. M. F. Arny, of New Mexico, 
has furnished samples of native graded and improved wools of that 
region, and a heavy blanket woven in colors by the Indians from their 
native wools. The wool department, however, is very meager, owing 
partly to the apathy among producers in furnishing specimens, and 
'partly to the great difficulty of preserving those sent from the ravages 
of insects. 

Th6 Angora wools on exhibition are chiefly from the flock of B. E. 
Tully, of Eussellville, Kentucky, and those imported from Asia Minor by 
Israel S, Diehl. The collection of JMr. Diehl is interesting, as showing 
the long silky wool or hair of the Angora goat, and the fine short 
wools of the Cashmere, together with yarns, stockings, camlets, 
shawls, &c., manufactured from them. 

The silk case is one of much interest, containing every si)ecies of 
silk-producing insect it has been possible to procure, both wild and cul- 
tivated, native or foreign, together with cocoons from them and speci- 
mens of the silk reeled and manufactured. The contributions to this 
collection by the late Louis Prevost, of San Jose, California, is of great 
value, as showing by results of experiments through several consecu- 
tive years how certain varieties of silk worms imported from Japan 
enlarged the size of their cocoons, and improved the quality of the silk 
by being reared in California. In the silk case also are shown eggs of 
the sUk worm moth, the caterpillar chrysalis, and perfect insects, 
cocoons in different stages of preparation for reeling, skeins and spools 
of raw reeled silk, the silk bags or gut as dissected from the worm, and 
as made into the fiber commonly known as gut, and used at the end of 
fishing lines, &c. Some fine specimens of cocoons were brought from 
Sroussa and other localities in AsiaJ^inor by Mr. Diehl; but the greater 
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part of tlie collection, aside from the specimens cootributed by Mr. 
Prevost, was funiisbed by Monsieur Guerin-Meneville, of Paris, France. 

The growing depiand for paper stock in greater quantity, and of 
better quality, has, within the last few years, developed a great industry 
in that direction ; and many of the experimenters on various materials 
have furnished samples of their work for exhibition in the museum. 
The collection embracing the greatest variety of papers from any one 
material is that made from the husks or outer envelopes of maize, 
(Indian corn,) and sent from Austria to this Department in 1863, It 
comprises specimens of superior drawing and tracing papers, plain and 
colored, with bleached and unbleached papers, for writing and printing. 
In experiments with corn husks for paper-making, it was found that 
they were capable of producing a coarse fiber suitable for weaving; and 
in connection with the papers are specimens of the cloth, v/hich resem- 
ble very coarse linen or canvas, and also the tow and yarn, with heavy 
oil-cloth prepared from the woven material. 

The Paper Manufacturing Company, of Kew York, is here repre- 
sented by several varieties of paper, from steam-blown cane, flax, hemp, 
and straw, as also sheathing felt from cane and shoddy wool. 

J. Woodruff & Co., Quincy, Illinois, have paper from a native grass 
of that region, f Spartinacynosuroides;) and from Golden City, Colorado, 
are papers made from oat and wheat straw, and leaf pulp and paper 
from the Yucca angustifolia. 

The United States consul at i^^ewcastle-upon-Tyne, England, has sent 
some fine qualities of book, letter, and printing papers, made from the 
Esparto grass, Stipa (Macrochloa) tenacissima; and among papers 
from miscellaneous substances are those from okra, slough-grass, salt 
hay, ramie, Agave Americana, and the pressed stalks of the sorghum,- 
or Chinese sugar-cane. A roll of Maguey paper, f Agave Americana,) 
from the city of Mexico, was presented by Dr. Schott. 

The Chinese papers comprehend an assortment from bamboo, mul- 
berry, straw, &c., also embossed and colored fancy papers and wall- 
banging, Rolls of wood wall-papers, or veneer, are also on exhibition, 
from the maple, mahogany, ash, walnut, and cherry. 

From this sketch of the classification of fibers and papers in the 
museum, it can be seen how useful such a collection may eventually be 
made, both to the grower and the manufacturer. 

Turning to matters more purely agricultural, a very creditable dis- 
plf^y of the principal cereals of the country will be found, though by 
no means so complete and general an exhibition as could be desired. 
Appeals to State agricultural societies for co-operation ajid inter- 
change of specimens have as yet met with no response, most of the 
specimens received being from individuals who have generously in- 
terested themselves to aid the effort to have the agriculture of the 
country, as well as the politics, represented at the national capital. 

Many fine samples of wheat have been sent from Western States and 
Territories, especially from Montana, Colorado, California, and Oregon. 
The largest collection of corn (maize) from any one State was sent by 
Dr. J. A, Warder, from Ohio, but many superior specimens, both 
shelled and in the ear, are on exhibition from other localities, as also 
several varieties of rice, millet, and other small grains. 

As a State, California, although one of the most distant, shows the 
greatest variety of products. The models of pears from that region are 
of great size and beauty; there are also samples of the wines, nuts, 
dried figs, raisins, spice and seeds, mammoth pine cones, cotton, flag, 
and silk cocoons. The top of the large table occupying the center of the 
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hall is made from the redwood { Sequoia dempervirens J of California, and 
is a single plank, twelve feet long by seven fi&et in width, which was sent 
to the Department a few years ago by Messrs. McPhei son & Wetherbee, 
of San Francisco, Califoi nia. 

Opposite the case devoted to the cereals of this country is another 
filled with European and other forei^ grain, mostly selected by 
United States Commissioner Beckwith at the "Espjosition Univer- 
selle" in Paris, in 1867. These specimens have all been put in bottles, 
labeled, classified, and arranged, since the occupation of the new mu- 
seum. The ten handsome cases of European grain, wheat, barley, rye, oats, 
&c., from Messrs. Vilmorin, Andrieux & Co., of Paris, are also exhibited, 
together with a valuable collection from the London World's Fair, of 
1851, donated to the Department from the Smithsonian Institution. 

The sorghum interest is represented by stalks and seeds of different 
varieties, as classified by the sorghum convention of 1864, and by sirups 
and sugars from various sources. Maple, cane, and beet-root sugars 
are also shov/n; the finest assortment of the latter being manufactured 
in France and sent by Mr. McOhesney, Messrs, Gennert Brothers, of 
Chatsworth, Illinois, have also sent good specimens of beet-root sugar 
and samples of the desiccated or dried beet-root. 

Small specimens of honey and the wild bees of Arizona have b^en 
presented by Dr. Palmer. The pure Italian bees and the stingleaa bee, 
(TrigonaJ with the bee tree and comb of the latter from South America, 
are also on exhibition. 

A variety of marls, guanos, and other fertilizers ; salt, ochre, peat, 
coals, and petroleum oil rocks, with oils, dyes, and other manufactures 
therefrom, occupy appropriate places, and have full explanatory labels. 

Among economic products are desiccated vegetables, starches, flours, 
farinas, materials for dyeing, gums, resins, oils, spices, coffees, and vari- 
ous other native, foreign, and tropical substances, for many of which, 
of great value and beauty, the museum is indebted to the Smithsonian 
Institution. 

The Army Medical Museum, of Washington, has also presented an 
interesting collection of substances used as food, &c., by the North 
American Indians, and alcoholic specimens of insects. 

Among the specimens of tobacco are some very fine samples raised 
from the seeds sent out by the Department; and also leaves, seeds, &c., 
of Latakia, yellow Turkish, and other tobaccos. 

A great variety of miscellaneous articles and specimens of natural 
history not here enumerated will be found to have received due attention, 
and contribute their share to the general ftind of information. 

The collection of domestic poultry, pigeons, &c., has been much 
enlarged and improved by the purchase of several pairs of superior 
breeds, which have been handsomely prepared and mounted as type 
specimens of the pui*e breeds. There are still a few varieties lacking, 
however, to make the list complete, and it is hoped they will be procured 
during the coming year. In connection with these, may be mentioned 
a good collection of our native wild duclis, geese, &c., to show the dit- 
ference of size between a bird, when wild and in a state of nature, and 
the same bird when domestiieated and improved by a judicious selection 
of the proper pairs to breed from. Our native partridges, grouse, and 
other game birds are also shown^ together with such foreign ones as can 
be acclimated and bred in this countiy. In the large case of native 
birds, each specimen is labeled to show its scientific and common Eng- 
lish name, its food, habits, and whether injurious or beneficial to the 
farmer. The contents of the stomach are also preserved, when possible, 
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in small boxes, so as to show what particular insects arc destroyed by 
certain species of insectivorous birds. Eeferences are also given on 
each label to standard works on ornithology, where farther dcacription^j, 
can be found if desired. 

jSTo additions have been made to the modeled fruits, no money ha\i3if,^: 
been appro])riated tor thivt pmpose, and consequently many rare Iraits 
and vegetal)le products received irom difibront ])arL:> of the country liave 
been lost. The ihe simile iruita now on exhibition liave been r(i-arranc;ed 
and labekd since the occuj^ation of the new buililin;:^'. and iV)r the \'"ar]- 
eties they represent form a tolerably good list for liie guidaiicc of the 
pomologist ; each j-pecimen being accompanied by a hdjcl contahiing its 
name, synonyms, locality of growth, and reiercnce to _CoAvmag's book 
on truit, where its full history and <piality iiniy hi) fouiid. V.'hen the 
means lor modeling are provided it is ])ro;)Oseu to preeure Irom each 
State and Territory such li-uits as are best adapted to that locality; to 
have them properly modeled i:.' the Department, correctly hibeled and 
classiiied ; one set of the models to be i*ete.ined in th(^ museum, and the 
duplicates and matrices to be returned to iState agrieuitural societies, 
to aid in the formation of shnilar cabinets throughout the country. In 
this connection, the receipt is acknovvdedged, vvith thanks, of a fine 
assortment of fruits, corn, and other grains, from Kansas, trom Wash- 
ington Territory, from Nebraska, and Arkansas. The truits were kept 
on exhibition as long as they lasted, and the grains vrcre placed in cases 
with appropriate labels. 

• The entomological collection, comprising especially Noilh American 
insects, has been thoroughly examined, and will be classified and ar- 
ranged in nev\^ boxes or dra\vers as soon as practicable. For want of a 
proper cabinet in which to exhibit them, they remain stored in the old 
boxes or on the shelves of ihe v/ork-room, together with a very large 
and valuable collection of European, South American, and other foreign 
and tropical insects, most of which have been donated by the Smith- 
sonian Institution and the Army Medical Museum. The specimens 
would add greatly to the utility, interest, and beauty of the museum if 
they could be exhibited. 

The copperplate engravings representing the noxious or beneficial 
insects of iS'orth America have been largely increased during the past 
year, and now include the majority of those insects known and described 
by agricultural entomologists shovving them colored from life in the 
various stages of their transformations, with names, sy nonyms, and full 
references to note books, which have also been prepared, giving the 
names of the insects and food-plants in alphabetical order, with descrip- 
tions of their habits, changes, and locality, together with the various 
substances on which they feed. The object being to make this museum 
a complete repository of useful Imowledge, no pains have been spared 
to make it worthy of the generous support of the public, for v/hose 
benefit it is designed. 

The plan of having the various States representedL by their i)roducts, 
as spoken of in a former report, lias not yet been carried into effect, for 
want of proper cases; but it is still hoped that the utility of the design 
will induce a more generous liberality toward this division of the Depait- 
ment than it has heretofore enjoyed, or that the States themselves will 
take the matter in hand, in order to be properly represented by their 
agTicultural ])roduets in the national capital. 

T(nVXl]>iri) aLOYEE, 

Hon.. RoR Af:].', Oapkon, Mntomologlst 
Coinmisiiioru'r. 
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SiK : I have the honor to submit the following report, indicating the 
nature of the work performed in the laboratory, and embodying such 
remarks as were thereby suggested, or called forth by the needs of agri- 
cultural science in the United States. 

Ei^ibracing in its operations such variety of climate . and agricultural 
interests so varied, the Department has a very extensive chemical cor- 
respondence, and a large number of analyses of agricultural products, 
as marls, clays, soils, peats, &c., have been made during the year, 
which, though of great value to the several localities demanding them, 
are devoid of public interest, and form, therefore, no part of this re- 
port. The number and nature of the analyses reported on here bear^ 
a small relation to those which have been actually made. Much informa- 
tion on technical arts relating to agriculture has been conveyed by cor- 
respondence, of which no mention is made. 

SUIVIAC. 

The following analyses of American sumac were made in the labora- 
tory, with a view of determining the relative values of the native and the 
European growths. Sumac contains both coloring matter and tannin, 
and is used in dyeing and calico printing, as a substitute for nut-galls, 
for producing shades of gray color and for dyeing Turkey red 5 it is also 
used extensively for tanning the finer kinds of leather. Of the two uses 
the latter is the more important, and attention was chiefly directed to 
the amount of tannin. Wagner has determined the amount of tannin in 
European sumac, by the use of cinchonia as a te^t, as follows : 

Sumac, 1st quality. . - 1 1.. 16.50 per cent. 

Sumac, 2d quality 13.00 per cent. 

Gauhe (in Fresenius' Zeitschrift, 1864) gives as the average of six an- 
alyses of sumac 13 per cent, of tannin ; and this may be looked upon as 
the average percentage of the great bulk of Mediterranean, although 
fine samples of Palermo will yield 22 and 24 per cent, of tannin. 

1. Sample of tannin from J. D. Gordon, Girardstown, West Virginia: 



Tannin..-. 20.80 

Vegetable fiber, extractive, and sand 79.20 

100.00 

2. Sample from Jacob Eamsburg, Georgetown, District of Columbia : 

Tannin 18.25 

Vegetable fiber, &c 81.75 

100.00 

3. Sample from W. H. Eussell, Fredericksburg, Virginia : 

Tannin , . : . ^ 23.50 

Vegetable fiber, &c 76.50 



5 



100.00 
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4. Two samples from E. T. Knox Brothers, Fredericksburg, Virginia. 
(Average of both:) 



These results were obtained by the use of Hammer's method of de- 
termining tannin, as described by Fresenius in his work on quantitative 
analysis. As the retnrns show a great richness in tannin in the Ameri- 
can Samples, which did not all appear of first quality, it proves our ca- 
pability of competing with the best sunaacs in the foreign markets. It 
is proposed to make a more extended examination of the growth of next 
year, to be recorded in the report of 1870. 



Numerous samples of wines have been analyzed during the year ; in 
almost every instance, however, presenting no features of general in- 
terest. A very general want of precaution in closing the bottles causes 
much waste of valuable time in examining wines, perhaps originally of 
good quality, which, by secondary fermentation, have been so far ruined 
as to fail to represent the mode of treatment. Bottles should, in all 
cases^ be closed by a long cork well soaked, gummed, or sealed, and tied, 
and the whole packed in sawdust or other suitable material. This neg- 
lect on the part of the manufacturer arises from a preconceived notion 
that, once bottled, no other change of moment occurs in the wine, pro- 
duced by air or causes existing within the wine itseK. l^o notion can be 
more erroneous. The changes which wine undergoes by keeping, or the 
beneficial changes which occur in it by age, are due to several causes. 
Very many have believed that in a complex liquid, such as the juice of 
the grape, with a constant, though partial, exposure to the air, changes 
must be contiuualiy going on which are due to slow oxidation. Others, 
again, have affirmed that mutual decomposition must occur in such a 
fluid by affinities between the principles present, without any aid firom 
the oxidating influence of air 5 and some that both of these sources of 
change — that from within and that from catalytic oxidation from with- 
out — are necessary to account for all the phenomena which wine exhibits 
by age. It is well known that ethereal products are formed in wine 
by age, and there is no doubt that this does occur frequently, if not 
always, without the intervention of the external air ; yet age is not the 
sole cause of etherification. The changes which new wine undergoes 
consist in: 1. Formation of a considerable deposit ; 2. Loss of taste of 
new wine 5 3. Change of color ; 4. Development of bouquet. These 
changes it is now known may be produced after some weeks, though 
they hitherto required usually as many years. Exposure to the oxygen 
of the air *wiU develop them all, but when produced, if stiU exposed 
to the air, other changes will follow. Thus, after storage in the cask 
to hasten oxidation, it becomes necessary to place the wine out of 
further contact with air by bottling, if it be desired to preserve the 
luality and flavor of the wine. In order to obtain a good wine cheaply 
both manufacturers and merchants have devoted much time and consid- 
eration to the preservation and the aging of wines. Appert, in a work 
entitled " Traite des Conserves,^^ relates that in 1840, having sent to San 
Domingo two bottles of wine (of Beaune) which had been heated'to 70^ 
0. (1580 F.) in a water bath, and having compared them on their return 
thence with a bottle of the same wine remaining at Havre, and with a 



Tannin 

Vegetable fiber, &c 



28.20 
71.80 



100.00 
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bottle stored in a cellar at the wine factory, neither of which had been 
heated, he/found that the Cellared botfcle had still a freah taste, the bottle 
at Havre had preserved its aroma, while the San Domingo bottle was 
superior to both in fine flavor and bouquet, la fact, in delicacy of taste 
it was apparently two years older than the Havre wine, and three years 
older than that cellared and he (Appert) mentions the fact tliat this is 
a very simple mode of preserving wines. But little notice was taken of 
this experiment of Appert, probably because of the belief that the in- 
ventor of a method of preservation, no matter how good, would set it 
tbrth as suitable for the preservation of every solid and fluid, and thus 
the germ of a valuable process was overlooked by the discoverer and 
neglected by the public. This fact had been known, indeed, by the 
ancients, since the C^tans used to boil their wines which they intended 
for export beyond sea, iu order to prevent alterations in them. Subse- 
quently to Appert's time Vergnette Lamotte proved by additional trials 
the good effects of the employment of stove heat for preserving wines, 
when it did not exceed a temperature of 45° 0. (113^ F.) for five, ten, or 
fifteen days, or even two months. He remarks that the wines which 
bore this treatment best were the Spanish wines — Sherry, Madeira^ 
Malaga — next the Hermitage and Bordelais wines; that the Burgundy 
wines were not benefited to any extent, and that it decolorized and ren- 
dered acid the other inferior wines of the country. 

In vinous fermentation all the elements of the wine, succinic, acetic, 
phosphoric, tartaric, cenanthic, and other acids, glycerine, the alco- 
hols, and the ethers present, may react upon each other ; from the 
slow action of the acids upon the alcohols other ethers will arise ; both 
common and amylic alcohol will produce their corresponding aldehydes 
by more or less complete oxidation, and subsequently in the bottle these 
changes will be carried to their last point and the full bouquet of the 
wine will be developed. Bechamp had pointed out that while oxygen 
was necessary to these changes, its action was not purely physical or 
chemical ; it was not a direct action ; and that young wine never becomes 
aged if it has been filtered while bottling. Vinous fermentation when 
complete is not the product of a single ferment; as the ferments vary so 
will be the resulting products, and the element of heat of the fernient- 
ing fluid will also influence the results ; and while the final fermenta- 
tion of the wine is due to the action of the alcoholic ferment, the final 
changes of bouquet and taste are due to a fermentation produced by the 
action of small organisms no larger than the smaller Bacteria, (objects 
wholly invisible to the naked eye,) and according to Bechamp the whole 
secret of aging wines and preventing them from spoiling depends for 
the future upon favoring thCvproduction of the special organisms which 
produce these special results. 

Every year in France eight millions of hectolitres of wine, worth eighty 
to one hundred millions of francs, are lost on account of difibrent dis- 
eases to which these wines are subject. They cannot be transported, as 
they spoil readily. Any methpd which offers a certainty of lessening 
this damage is a great boon. In order to test the value of heat the French 
minister of marine caused experiments to be carried on at Toulon on a large 
scale, the results of which have been the employment of the method of 
heating by many different forms of apparatus. The plan of heating 
wines suddenly up to 50^ or 60^ C, (140^ F.,) however efficacious and 
easy of application on a small scale, is beset with difficulties of detail 
when it is attempted on large quantities of liquid, as, for instance, thou 
sands of gallons. More than twenty different forms of apparatus are in 
use in France, all of them vaunted as savers of manual labor, and ad 
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mirable in tlieir plan of excluding the iDj'urious action of air from so 
large a mass of exposed liquid. Apparently the best of them is the 
apparatus of Terrel de Chenes, which he calls an ^' GEnotherm," or wine 
heater, and which consists of a boiler, a pump, and accessory apparatus. 
The boiler consists of . a furnace surrounded by a water bath or jacket, 
which has a serpentine coil of pipes through which the wine passes and 
by which it is heated. These pipes, to the number of forty, and made 
of tin, have an interior diameter of .004 of a metre, and a length of two 
metres. They are separated from "each other by half a centimetre. 
Thus every tube is completely surrounded by hot water, and a very large 
surface of wine is exposed to heat. The accessory apparatus consists 
of a pump for distributing the wine from the tank thi^ough the small 
pipes, and elastic tubing with screws and fittings. The whole oenotherm 
weighs two hundred and twenty-five kilog., is easy of transportation, 
and, like a small portable steam engine, is capable of being worked in any 
locality. The wine as it passes through the pipes is heated to a higher 
or lesser degree in proportion to the action of the pump. In thirty- 
three minutes five and a half hectolitres of wine can be driven into the 
pipes in the w^ater bath after having been lifted up nearly fifteen feet 
from the wine vats to the boiler ; in fifteen minutes more it is heated to 
50° C. The cost of this apparatus, with the expense of heating 10,000 
hectolitres of wine, is set down at 3,500 francs, against the ordinary 
wine-heating apparatus of Kossignol, with which similar work is done 
for 5,050 francs. An illustrative wood-cut of TerrePs apparatus is given 
in Barral's Journal Agriculture Pratique^ 1869, vol. 2, p. 818. 

It is generally admitted that the phenomena known as the aging of 
wines are due to oxidation of the liquor going on slowly, either in cask 
or in bottles. One of the changes which the wine undergoes is the depo- 
sition of saline matter, or an incrustation of vsmall crystals deposited orr 
the sides of the bottle. This change does not affect the flavor or value 
of the wine, and, indeed, renders it less liable to future change. Another 
change which wine may undergo is the deposition of red or brown color- 
ing matters, the result of oxidation within the wine derived by the con- 
tact of oxygen of air contained in the liquor. This change, if not checked, 
may injure wines. A third and more serious change occurs when a 
sediment is deposited which is the result of internal fermentation, and 
is chiefly made uj) of various cryptogamic vegetations, to which M. 
Pasteur has aflixecl names. These ferments are the causes of diseases 
of wines. He and Y. Lamotte call these little bodies mycoderms^ and 
attribute the great losses in Burgundy Avines in 1859 and 1861 to their 
Action on the bottled wines. These inycodermic germs were in the wine 
in the cask before bottling off, and would have remained inert were it 
not for the oxygen in the air always present in most, of fresh wine, and 
which supplied the pabulum for their enormous multiplication. While 
thus growing they produce the changes in wine known as mouldiness, 
ropiness, foxtail odor, acid taste, the escape of some bubbles of carbonic 
acid, and the extensive formation of acetate of potassa. A cold of 
twelve degrees Centigrade below the freezing point, the addition of 
alcohol, tannin, acids in general, sulphurous acid, sulphur in powder, 
and powdered rosin have an eminently preservative action in preventing 
the multiplication of these mycoderms. As the introduction of these 
foreign substances is apt to affect the taste of wines, the effect of stove 
heat was tried, and it was found that a heat of forty degrees Centigrade, 
according to Y.. Lamotte, would prevent the growth of the germs, and 
produce in the wine the first two changes mentioned above. The color- 
ing matter of red wines is so extensively deposited at the end of a year 
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as to make tbein resemble Spanish wiries, and sliriinken mycoderms 
may be detected by the microscope in tlie deposit, lu well bottled 
wines the change never proceeds to the third stage above described, 
owing to the fact that there is not oxygen sufficient to carry on the 
vitality of the mycoderms to the extent of acetification or putrefaction. 
Pasteur at first believed it necessary that a heat from sixty to one hun- 
dred degrees Centigrade in close vessels for one or two hours should be 
used to destroy the mycoderms. He recommended hot-air stoves, and 
by careful corking allowed sufficient dilation to occur. His experiments 
show that when new wine is submitted to a heat of fifty-five to sixty 
degrees Centigrade, (one hundred and thirty-one to one hundred and 
forty degrees Fahrenheit,) very favora'ble results are produced, gix inga 
force of stability to the wine, which strengthening it with alcohol with- 
out heat never fully accomplished. When strengthened with two i>eT 
cent, of alcohol the wine throws down within a fortnight a deposit which 
consists of much of the ferment of the wine, some of which ferment still 
contains living organisms, and the lesser portion of which has lost its 
vitality. The effect of heat is to destroy the vitality of all of these 
organized ferments, and thus to arrest fermentation and prevent the 
wine from proceeding to unfavorable changes. 

The advantage of curing wines by heat is incontestable — an inven- 
tion originally of Appert, and so admitted by Yergnette Lamotte, 
and Pasteur 5 but the former did not fully comprehend either its many 
advantages or its modus operandi,^ It is to Pasteur alone that the merit 
is due of having fully explained its action, and consiaquently of having 
furnished a certain rul6 for operating in all cases. The benefits deriva- 
ble are unalterability of the wine, perfect preservation of its color, bril- 
liant limpidity, absence of deposit or of adherent matters, constant 
superiority of the same wine when heated over that which is not, and less 
difficulty in preservation than with the non-heated wine. One of the con- 
ditions to be observed in the heating is that the wine must not be exposed 
to the air J the wine should be bottled beforehand. The Syndical Commis- 
sion on wines of Paris made a report to the French Academy on this 
subject, dated 11th August, 1869. The proofs were by taste of those 
skilled in wines, and the vote was overwhelmingly large in favor of the 
heated wines. As a still further improvement in the treatment of 
wines to improve their quality generally, and to give to new wines 
the properties of old, Mr. E. D^Hereuse, of Califorhia, has made a 
new application, consisting of the introduction of air into the barrels 
or tanks of wine, by which, he asserts, the albuminous matters of 
the wine arie destroyed by oxidation, and thus a great source of sub- 
sequent fermentation of the wine is removed. The apparatus recom- 
mended by Mr. D'Hereuse for this purpose is very simple, consisting of 
pipes of block tin or other metal not -affected by the liquid, perforated 
with pin-hole apertures several inches apart near their termination, 
which is in the form of a disc or coil at the bottom of the wine vessel. 
This perforated pipe for the admission of the air is connected by an 
upright metal pipe or a rubber hose over the rim of the tank or barrel 
to the main air pipe, and thence to the air-supply pump worked by hand 
or machinery ; these pipes may be connected by screw couplings, rub- 
ber joints, or other ready means. Before driving air through the must 
or vinous liquid, the latter is to be warmed quickly to sixty-two or sixty- 
four degrees Fahrenheit, if it have not been heated previously in the 
gathering tank from the press, which latter method is recommended as 
preferable. When the tanks are thus fiUed and warmed, the air is to be 
driven in with considerable force ; the apertures of exit being very 
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minute, the air is finely divided as it passes tlirongli tlie must, and 
readily oxidizes all nitrogenous matter with which it comes in contact. 
When the air is driven in from ten to fifteen minutes, effervescence or 
foaming commences and gradually augments, lasting for six to eight 
hours at a time; the air is then driven in more moderately — (say for five 
minutes three times a day.) If the temperature of tho room is not 
allowed to fall below sixty degrees Fahrenheit during the aeration, the 
whole operation will be completed iii five days after the foaming up. 
If the must is very sweet a few days' more treatment is required ; this 
is needed in order to decompose the sugar whioh is in excess, for 
although the first action of oxidation is expended upon the albuminous 
matters of the must, yet these principles cannot be oxidized and removed 
without the saccharine matter which has escaped alcoholization being 
also decomposed, as in ordinary vinous fermentation, and terminating 
in the formation of alcohol, water, and carbonic acid ; and it is the es- 
cape of this latter gas which causes the boiling up in the must. Hence 
it is that the amount of aeration of wine depends to a very great extent 
upon the amount of sugar left in the must after the alcoholic fermenta- 
tion, and by this process of aeration Mr. D'Hereuse advances fresh wines 
to the condition of dry and old wines. The adjustment of the tempera- 
ture of the must vessel is very important, for if the must be too cold 
upper fermentation is not set up, and the result is the formation of 
sweet wine, the gluten in solution only being acted upon and the sugar 
not decomposed; but when a temperature between 60^ and 65® Fahren- 
heit is kept up in the vat, then upper fermentation is set up, and if 
the aeration be kept up, the sugar is catalysed and disappears, and dry 
wines are the result. Thus a few months under this new method of 
treatment suffice to age wines, render them dry, and bring them into 
that desirable condition of flavor, aromatic bouquet, and full fermenta- 
tion which are so agreeable in prox>crly handled wines. For this 
method of improvement Mr. D'Hereuse took a patent in this country, 
dated August G, 1867. Samples of wine so treated were forwarded in 
September, 1869, to this Department by the patentee for examination. 
Affidavits and other satisfactory evidence were also forwarded to prove 
the age of the wine, which was of the vintage of 1868. This wine, on 
analysis, yielded the following results : 



Specific gravity of wine, .9906. 

It contained tannic and gallic acids, was highly acid to the taste, and 
of light color. Probably the latter acid has been formed at the expense 
of the extract by aeration. 

Before closing this subject of the amelioration of wine, it naay be well 
to allude to Scoutetten's method, lately brought to notice, which con- 
sists in passing electric currents through wines. The current is devel- 
oped by a pile having conducting wires of brass with platinum elec- 
trodes, which are plunged in the wine vessel. The circuit is kept up 
constantly for a week or a month. The wine is said to be greatly im- 
proved in flavor. The method has not yet been applied in practice. 



Absolute alcohol, (by ■vreight) 
Absolute alcohol, (by volume) 



Per cent. 

9.76 
. 12. 18 



Grape sugar 

Acid, (calculated as dry tartaric) 

Extract 

Ash : 



'=24+o|o proof spirits. 



0. 05 
1. 70 
1.84 
0.26 
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SOILS. 



But few soils have been examined, and only in those instances which 
appeared to call for special investigation. A few analyses made of Ohio 
soils are appended. Those soils which were submitted for analysis, and 
were either supposed to be lacking in some important mineral ingre- 
dient or to contain some element absolutely prejudicial to plant growth, , 
are the only ones in which a chemical examination could be expected to 
yield any assistance to the cultivator. Soil is a substance of great 
complexity, containing often as many as twenty different chemical sub- 
stances, the majority in very small proportion. There is, therefore, not 
only a great variety in chemical constitution, but a great difference in 
the physical condition or rate of decomposition of the minerals of which 
the »oil is made up. To estimate the fertility of any soil,, this last fact 
must be borne in mind, for it is not merely what substances are present 
in a soil which render it a productive one, but, also, whether they are 
easily separated or dissolved, and thus absorbed by plants. This, an 
analysis as commonly conducted does not always tell. Two soils may 
yield on analysis precisely the same constituents, yet one may, in prac- 
tice, be fertile and the other barren. The substances useful to plants 
must be in such a state that they can be absorbed by the spongioles oi 
the plant; but we do not accurately know whether it is necessary that 
they should be dissolved by water, and thus enter the root, or whether 
the root is an active agent, working on the soil aud directly appro- 
priating what is needed. Experiment is needed to determine this point, 
for, partly from ignorance on this head, we are unable to shape our anal- 
ysis to a useful end. Indeed, our analyses of soil, however strictly cor- 
rect they may be in chemical method, are of little scientific value, and 
are of even less use to the agriculturist. Nor is it likely that soil an- 
alysis will aid the practical farmer until a vast number of minute anal- 
yses have been made with the view of determining the influence which 
living organic tissue can exert upon the mineral elements present, and 
thus a knowledge be established of some of the guiding principles upon 
which the various compounds of a soil are acted upon by the plant, and 
ii). turn react on it. Further statements on this subject may be found 
in the Eeport for 1866, page 46. 

The following is a copy of the analysis of six soils sent to the Depart- 
ment by Isaac Welch, of Belmont County, Ohio : 



m: i iub?oui'°"' '"'''^''^ } St.ClairsYille; upland. 

No. 5. Surface soil, > -d „^-n^ 

No. 6. Subsoil, ' } ^^^^^'^^ 5 upland. 

These soils, as sent, were nearly uniform in degree of fineness. From 
their appearance they might have been taken from one locality. The 
analysis was made with a view to determine whait might be the imme- 
diate richness, i. 6., what amount and variety of mineral and organic 
ingredients they were capable of yielding to plants within a few years. 
The samples do not appear to have been sent as gathered, sifting, or 
some other mode of separating the associated rocks and vegetable de- 
bris, having possibly been resorted to. 
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No. 1. Xo. 2. 



No. 3. 



"Water 

Organic matter :. 

(Lime- , 

Magnesia 

Matters solaWc in water, ^™;;i P™,^^^^^^^^ 

j Phosphoric acid 

[ Chlorine 

(P(^roxide of iron and alumina. 
Lime 

Alkalies 

[ Sjulphuiic acid , 

Silica and earthy silicates < 

"No. 1 contained soluble Iniinufl, (acid,) 0.93 ; Xo. 3, 0.79. 

Specific gravity, (air weifthed) 

Absorptive power of 100 puuuda soil expressed in pounds of water 
Reaction 



2. 33 
5. 73 
0 4^ 
0. 047 
0. 002 

0. 5:3 

0. 001 
tiace. 
10. 9() 

1. 10 
0. OT 
0. 005 
0. 87 

trace. 

77.915 



100. 00 



1. 555 
54 lbs. 
acid. 



2. 18 

3. 72 

0. eo 

0. .^)0 

0. 005 

1. 03 
tiace. 
trace. 
1 L. 73 

2. 07 
0. 67 

0. 01 

1. 00 
0. 20 

75. 885 



2. 26 

7. 74 
0. 51 
0. 003 
0. 007 
0. 72 
0. 002 
nona 

8. 32 
1.01 
2. 33 
0. 03 
0. 92 
1.02 

74. 498 



100. 00 



1. 61684 
46. 5 lbs. 
neutral. 



100. 00 



1. 4643 
60. 5 lbs. 
acid. 



"Water 

Organic matter , , 

I Lime 
Magnesia 
Sulphuric acid , 
Chlorine 

I Peroxide of iron and alumina , 
Lime 
Sulphuric add 
Alkalies 

Silica and earthy salts insoluble in weak acid 

No. 4 contained only traces of acid hnmns 

Specific ^avity, (air weighed) , 

Absorptive power per 100 pounds soil expressed in pounds of water 
Reaction 



No. 4. 



2. 06 
3. 34 
0. 65 
0.47 
0.01 
0. 98 
0. 001 

0. 90 
8. 09 
2. 66 

1. 734 
0. 008 

0. 30 

1. 99 
76. 212 



No. 5. 



No. 6. 



1. 83 
0. 57 
0. 294 
0. 015 
0.011 

trace. 
0.30 

trace. 
7. 98 
0. 61 
0. 42 
0. 01 
0. 87 
traces. 

81. 09 



2.22 
4. 40 
0. 09 
0. 023 



0.82 

"g'.sl 

2. 14 
3.32 
0. 087 
2. 00 
0. 027 
77. 463 



ICO. 00 



1. 5962 
40. 5 lbs. 

faintly 
alkaline 



100. 00 



1. 5411 
50.5 

strongly 
acid. 



100. 00 



1. 6369 
45.5 

faintly 
acid. 



MARLS. 

In the early part of the year a number of analyses of marl were made, 
including under this head, as well, the later tertiary beds of South Car- 
olina, the full analyses of which were given in the report of last year, 
and also the cretaceous beds which there represent the green sand of New 
Jersey. The Carolina phosphate bed yielded respectively 56, 55, and 
64 per cent, of tribasic phosphate of lime, besides phosphates of iron 
and alumina varying from 6 to 10 i3er cent., along Mth soluble saline 
matter equal to 1.5 per cent. An analysis of marl of the upper tertiary 
beds of Georgia is subjoined : 



Marl from Savanndhj Georgiaj WilUam Schley. 



Water 1.04 

Organic matter 1. 90 

Insoluble silica 35.21 

Peroxide of iron and alfonina 7. 35 

^Lime 29.80 

Carbonic acid 22. 35 

Sulplmiic acid 1. 93 



Phosphoric acid 0. 03 

Chloride of sodium 0. 39 

Potass trace. 



100. 00 
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Samples of marls forwarded from Middlesex County, Virginia, by 
O. 'N. Bryan, Marshall Hall Post Office, Maryland, have been examined 
and with one exception have been found valuable marls, yielding 
evident quantities of phosphoric acid, existing chiefly as phosphate) of 
iron. Considering how valuable such beds are in their vicinity, both as 
top dressings and as materials for compost, I can only repeat the re- 
commendation made in last year's report, that it would much benefit 
the agriculture of Virginia if the State would expend a small sum in 
carrying out a geological ex])loration which would lead to the devel 
opment of these beds of marl in the eastern counties. 

Before leaving the subject of the marls of the Atlantic coast, it is well 
to call attention to a source of manure not much used in this country, 
and yet yielding relatively large amounts of alkaline salts and phos- 
phates. I allude to the sea-weeds which are washed ashore in large 
quantities along the coasts, not only of the ocean, but also of the deep 
]3ays which run up inland, and in the channels between the islands of 
the coast. Some of the species of sea- weeds are richer in ash than 
others. The most generally diffused species, the Fucus^ or bladder 
wrecks, appear to have the most powerful selecting power and to with- 
draw large amounts of saline and earthly matters from the sea water. 
Pereira has made an analysis of the Fiictis vesicidosusj and found the ash 
of that plant to be made up as follows : 

Potash 11. 96 Oxide of iron 0. 95 

Soda 12.25 Sulphuric acid 24.62 

Limo 10. 92 Sihca 4. 06 

Magnesia 0.53 

Common salt 19.82 Total 100.00 

Iodide of sodium 0.25 . 

Phosphate of iron ) r, ci 

Phosphate of Ume ] ^' 

Fresh weed usually yields 16 per cent, of ash, or 320 pounds to the 
ton of weed ; and each ton of ash would yield 18 pounds of phosphates, 
iron and lime ; 38 pounds of potash, and 33 pounds of plaster or gypsum, 
besides common salt and sulphate of magnesia, making a total of 164 
pounds of valuable saline matter, or more than one-half of the whole ash. 
Valuable as are many of these ingredients to plants, the application 
of sea- weed as a manure has some remarkable properties which do not 
appear to be explained by the analysis. The weeds are largely used in the , 
west 6f Ireland, and a price paid for them far beyond their value as in- 
dicated by chemical composition. As a manure for potatoes they are 
hardly excelled. Along the coast of Cornwall, England, tkey are suc- 
cessfully used for grass, cereals, and roots, and for apple orchards when 
spread round each tree. The broccoli which is cultivated round Pen- 
zance in hundreds of acres knows no other manure. Dr. Anderson, of 
Scotland, has also made an analysis of this sea- weed in which the pot- 
ash amounted to 20 per cfent., and soda to 6 per cent., while the phos- 
phoric acid amounted to 2.14 ; he also made an analysis of this and other 
weeds, as Fiicus mdosus and Laminaria digitata^ which are generally 
found together, with the following result : 



Water 77. 31 

Albuminous compounds 3. 32 

Fiber 10.39 



Ash 8.98 

Total • 100. OQ 

Nitrogen 0. 53 
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Phosphoric acid 4. 59 

Sulphuric acid 6.22 

Carbonic acid 13. 58 

Silicic acid 3.00 



Total 100.00 



The ash consisted of— 

Peroxide of iron 2. 35 

Lime 18.15 

Magnesia 6. 48 

Potash 12.77 

Cblorido of potassium 9. 10 

Iodide of potassium 1.68 

Chloride of sodium 22. 08 

From ten to twenty tons per acre is the usual quantity applied. They 
are manures which act very rapidly, softening and decomposing in the 
soil so quickly that their effects are confined altogether to the special 
crop to which they are applied. They may be applied alone or com- 
posted with lime and earth. Any of the shell marls which are found 
so frequently along the coast and the tide- water region would be most 
valuable compost material. 

The above analysis represents the composition of the fresh weed ; but 
when it has lain on the ground for some time, either alone or in com- 
post, it parts with a considerable quantity of water, reducing that ele- 
ment to less than one-half or not more than 40 per cent, of water, which 
of course would render a given weight much more valuable. 

Several analyses of mineral and well waters have been made which, 
being of no public interest, are here omitted. One, however, is worthy 
jf note as involving some scientific interest, consequent on the applica- 
tion of the spectroscope 5 the water was from the heights of George- 
town, D. C, from the residence of Judge Fisher, the composition of 
which was as follows : 

Grains. 

Solid matter per gallon 77 

Yiz: 

Carbonate of lime 28 

Carbonate of magnesia trace. 

Sulphates o^ lime and magnesia 7 

Chlorides of sodium and potassa 42 

Iron as proto-carbonate trace. 

This water vras of usual color, contained no organic matter, and pre- 
sented a very faint alkaline reaction. Examined by the spectroscope 
the residue from evaporation gave the lines of calcium, sodium, potas- 
sium, and faint traces of rubi(fium. 



NATURAL FERTILIZERS. 

Some samples of guano from Aves Island, in the Caribbean Sea, have 
been examined. They belong to the class of phosphatic guanos, and 
their chemical composition is subjoined. The organic matter has been 
almost completely weathered out of these specimens, the average yield 
of ammonia being belo w one per cent. The alkaline salts remain nearly 
at the same figure as in the ammoniacal guanos, and the introduction oi 
carbonate of lime brings the samples iuore nearly into relation with in- 
ferior varieties of Bolivian. 





Las Eoqnes. 


Quito Sueno, 
Aves Island. 


Aycs Island. 




4. 50 
15. 80 
79. 70 


3. 00 

17-80 
Id. 20 


3. 4C 
15.2 
81. 4C 




Total 


100.00 


100. 00 


100. OC 
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COMPOSITION OF jVItJTERAL MATTERS OP QUITO SUENO. 

PhosphaLu of lime : 56.60 

Carbonate of lime 15.60 

Alkaline salts 1 6.30 

Insoluble sancl, &c 1 .29 

^- 79.70 



Water 

Organic matter yielding ammonia. . 

Sand. &c , 

Carbonate of lime 

Sulphate of lime 

Phosphatn of lime 

Alumina, iron oxide, chlorides, &c 



Quito Sneno. 



2. 30 
5. 35 
1.50 
6. 25 
2. 97 
53.00 
S8.G3 



San Pedro Keys. 



100. 00 



2. 45 
6. 55 
1. 00 
10.00 
2.90 
64. 00 
11.00 



100.00 



SWEET POTATO. 

In the year 1868 C. K. Marshall, of Yicksburg', Mississippi, forwarded 
to this Department specimens of sweet potato, dried, and also some 
converted into meal. In June, 1860, additional samples were forwarded 
with the request to have them examined in the laboratory. The speci- 
mens, both sliced tuber and flour, were well prepared and preserved, 
had undergone no fermentation, were white, the tuber slices covered 
with thin white powder (starch grains) and on cracking the slice across 
the center had, in few instances, altered their color. The meal had a 
slight yellow brown tinge. The following is the result of the analysis : 



K"o. 1. 

Moisture removed at 212° 6 

Organic matter 89 

Ash : 3 



No. 2. 

7.90 
88.80 

3.30 



100' 100.00 



Average of tw^o analyses: 

Moisture 7.95 

Organic matter 88.90 

Ash 3.15 

100.00 



Organic matter = 89. 

Cellulose 6.750 

Starch , 65.290 

Albumen - 1.^14 

Sugar 14.830 

Pat .810 

88.894 



Ash = 3. 

Soluble in water, consisting chiefly of carbonate and sulphate of potass 215 

Insoluble in water, oonsisting of phosphates of lime and magnesia, calcium car- 
bonate and siUca # j . . . 2.785 



3.000 
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If the normal amount of water present in the fresh tuber be rated 
from 65 to (37 per cent, the constitution of the recent potato would 
stand thus : 

Moisture 65.96 

Organic matter: m 

Cellulose 2.50 

Starch 24.22 

Albumen 45 

Sugar ' „ 5.50 

Fat 30 

32.97 

Ash 1.07 



100.00 



An analysis of this plant was made several years ago by Einhoff, 
(Ure's Dictionary, Am. ed., art, stoeet potatOj) the result of which was as 
follows : 

Fibrin , 8.2 

Starch 15.1 

Vegetable albumen , , .8' 

Gum 

Acid salts , 

Water 74.3 



98.4 



A proximate analysis by Henry gives more minute details, (Watt's 
Dictionary of Chemistry, art. batatas edvMs,) 

Starch 13.3 

Albumen^ .9 

Sugar 3.3 

Fat ■ 1.1 

Woody fibre 6.8 

Malic and phosphoric acids 1.4 

Volatile poisonous matter .5 

Water i 73.0 



100.3 



Herapath records his analysis of this plant (Watt's ibidem) as follows: 

Water 66.7 

Dray organic matter 1 31.8 

Ash ..: 1.5 



100.0 



Ash in 100 parts : 
Soluble. 

Carbonic acid 7.1 

Sulphuric acid 0.9 

Phosphoric acid 29.3 

Potash 12.4 

Chloride of sodium 11.4 

Insoluble. 

Carbonic acid 6i2 

PhospJioric acid 7.1 

Lime ^ ^ 12.0 

Magnesia 1.4 

Oxide of iron ^ 1.3 

Silicia 2.0 
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"No fermentation of any liind appears to have been set up in the po- 
tato daring or since the act of drying; the vegetable acids are qnite 
readily distinguishable. The grains of starch are irregularly roundedf 
and smaller even than those of wheat starch. This capability of b^ing 
dried without alteration is a feature of great importance, as this mate- 
rial can be a source of food for cattle during the winter months, and, 
indeed, during times of scarcity might be used by man. Another point 
of interest concerning this root is the large amount of sugar which it 
yields in the dried state — over fourteen per cent. This sugar is alto- 
gether in the form of cane sugar 5 if the flour be mixed with cold water 
no glucose can be detected in it, and if the dialysing fluid be not heated 
above 100^ Fahrenheit no glucose is afforded ; when boiled it begins to 
appear, and gradually augments. On account of the abundance of the 
sugar contents, and its condition as cane sugar, this tuber might pos- 
sibly become a source of sugar manufacture. 

In the Report for 1867, (page 57,) I recommended the establishment, in 
conjunction with the laboratory, of a collection of geological specimens 
illustrating the mineralogical and economic geology of the United States. 
I have the pleasure to report some progress toward attaining this desid- 
•eratum, a small collection having been formed which will no doubt be 
enlarged by donations made from desirable localities throughout the 
country, 

I would again call attention to one means by which the laboratory 
could be made a valuable instrument for advancing our knowledge 
of vegetable physiology and practical agTioulture, namely, by the con- 
nection of a small experimental garden, wherein certain plants could 
be grown under special conditions, and examinations made weekly or 
daily in the laboratory. By this close connection of the laboratory and 
the garden the science of agriculture might be advanced, and thus the 
Department would be legitimately carrying out one of its ^important 
functions, by acquiring useful information on subjects connected with 
agriculture. A few acres of ground would be ample for this object, and 
I respectfully press the adoption and carrying out of this plan. 

As anything which impedes the cultivation of the soil, or the supply- 
ing to plants their needful food, is a direct tax on agriculture and a bar 
to its improvement, there can be no doubt that the tariff duty on im 
portation of certain salts, useful to agriculture, must be so classed. 
Kitrate of soda is a salt of exceeding value in the manufacture of com 
posts, the duty on which amounts to two and a half cents per pound, 
while the price of the salt in 2^ew York is four cents per pound. It 
would be a benefit to agriculture if this tax were diminished or removed 
altogether. 

The adulteration of feed stuffs and manures is a subject which has 
attracted the attention of both agriculturists and cheniists within the 
past few years ; and as the manufacture of composts and manures has 
become a merchantable transaction on a very extensive scale, assuming 
even gigantic proportions, so is the fraudulent treatment of natural 
manures, and the impositions practiced in the sale of artificial manures, 
greatly on the increase. There is a growing tendency among farmers 
to give up the collection of materials for home composts and manures at 
the suitable season, and to enlarge their purchase and increase their 
trust in the manures furnished by the city salesman, whose only object 
in furnishing a strictly valuable manure is the desire to preserve the 
good name of his establishment. As this restraint operates very un- 
equally on different manufacturers, the result is that the majority of fer- 
tilizers are far below the standard of worth which they profess to at- 
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tain; and althougli sold with perhaps a certified analysis attached, 
no trust can be placed in such certificate, because there is no evidence 
that such analysis was made for this special manure, and it is well 
known to be a fashion of manufacturers and salesmen to get one analysis 
made of a good cargo or brand and under its cei-tified value to intro- 
duce half a dozen inferior brands. One analysis has before now been 
frequently used to sell a number of cargoes, and thus chemical analysis 
grows into disrepute among farmers. Yet it is by sale upon chemical 
analysis that the latter can ever hope to escape imposition. What is 
needed is that when the full market price is given for a manure, (and no 
farmer should ever buy a cheap manure, no matter under how tempting 
a guise it may be offered,) that he obtains a full equivalent therefor 
to attain this end he should (1) buy of respectable dealers only, and 
(2) purchase on analysis only. In regard to this last particular it is 
proper not merely that the merchant should hand the purchaser a copy 
of a chemist's certificate, (which, as stated above, may be deceptive,) but 
that the manure should yield such percentage as stated to be proved by 
analysis made by direction of the x)urchaser, and the manufacturer or 
salesman should guarantee his manure to stand such test. Most of 
these cases of purchase may be sufficiently protected by such a guarantee. 
If a farmer wishes to buy bone dust, a written guarantee that the bone 
dust is genuine is abundant protection to the buyer. In purchasing 
guano. Professor Yoelcker, of Cirencester College, recommends to deal, 
if possible, with the accredited agent of the Peruvian government ; if 
not, to obtain a guarantee that the article is Peruvian government guano, 
first quality; no analyses are required for these. In buying nitrate of 
soda or sulphate of ammonia, buy according to the percentage scale of 
the valuable material; .thus good samples of nitrate of soda ought to 
yield 93 to 95 per cent, of nitrate ; sulphate of ammonia is bought accord- 
ing to the percentage of ammonia ; good samples yielding 22 to 24 per 
cent. These salts sell at certain rates in New York and other commer- 
cial centers, and the price there regulates the trade. As the quality of 
the article varies, these salts should be bought on guarantees of reach- 
ing a certain percentage. It may be objected to this recommendation 
that it is very good for the purchaser on the large scale, but that for the 
small farmer, or he who purchases moderately, it is impossible for him to 
follow any such plan; for such trifling quantities manufacturers or sales- 
men wouid give no guarantee, and farmers could not afford to have 
analyses made. This objection has force so long as the agricultural 
community continue to make their purchases in the present way of every 
farmer purchasing his own lot of one, two, or three hundred- weight of 
guano or other fertilizer ; but let farmers adopt the association principle 
and they can at once have a guarantee, and rest confident that their 
money has been profitably laid out. Let ten or twenty (t)r more) unite 
to purchase all the manure they require in one lot, as so many tons of 
guano, of bone dust, superphosphate, so many hundred- weight of salt, 
nitrate of soda, sulphate of potash or ammonia, and then the merchant 
will supply them with a guarantee. Notify him that the fertilizers will be 
analyzed on delivery, and returned if not corresponding to his sale state- 
ments. Now in every city, county town, or large town there will, in all 
probability, be found some one capable of making a chemical analysis of 
sufficient accuracy to report upon the value of the manures purchased. 
Some apothecary, a graduate of a college of pharmacy, may be found 
capable of doing this, or some young physician, whose tastes run in the 
pursuit of the exact sciences. For a small compensation the articles for- 
warded by the mei'chant may be examined and reported on, and the 
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expense, divided among the associa ted farmers, would be but a trifling tax 
on the purchaser, for which he would receive the pleasing assurance that 
his purchase was what it purported to be, or he would be saved from 
throwing his money away on a worthless compound. When those who 
sell fertilizers know that such protective societies are established, there 
will be less imposition, because its detection becomes so immediate. 

There is a great advantage in farmers buying manures on a large 
scale; the price is lower, and the manure more uniform and exact.' A 
good manufacturer ma^^ make a manure in good faith, produce a valuable 
article, and sell it on analysis. He makes, say, five hundred or a thousand 
tons of it, and sells the whole. It is found to work well, and is rapidly 
sold off. The demand still comes, and he sets about to make more. 
He purchases up all the raw material in the market; needs more; pur- 
chases a new lot, possibly inferior. An article is run out of the market, 
and the manufacturer endeavors to supply its place with the next best 
article, and thus, perhaps, with the best intentions, a second lot of fertil- 
izer is made, really inferior to the first, but Which is sold as of the same 
brand, and has appended to it the certificate of analysis belonging to 
the first lot. Kow, when the farmer imrchases some of this second lot, 
he suffers; if n new purchaser, being led to buy on the good report of 
the first 16t, he is disappointed; both of which results would have been 
avoided if early in the spring the farmer had calculated how much artifi- 
cial fertilizer he needed, and bought it all at once of the same lot. This 
is the only method by which the agricultural community can protect itself 
against the impositions of trade, and it is strongly recommended for 
their adoption. 

THOMAS ANTISELL, M. D., 

Cliemist 

Hon. Horace Capron, 

Commissioner. 



REPORT OF THE SUPERINTENDENT OF GARDENS 
AND GROUNDS. 

Sm: I have the honor to submit the following notes upon the opera- 
, tions undertaken in the gardens and grounds of the Department, with 
conclusions reached from experiments therein. 

RASPBEERY FROM JAPAN. 

In March, 1864, Thomas Hogg, of Kew York, at that time residing at 
Kanagawa, Japan, sent to the Department a collection of seeds, among 
which was a package labeled as follows: "A native rubus which grows 
wild on the surroiiiiding hills. The fruit in its season is brought plen- 
tifully to market. Its llavor is rather insipid ] but when fully ripe and 
eaten with sugar, is palatable; color, yellow." These seeds were sown 
as soon as received. They vegetated freely, and in due time the young 
plants were transferred to a border in the garden. 

They made a very luxuriant growth, which was killed to the surface 
during the following winter. For three successive seasons the result 
was the same — a good growth was made during summer, but it was 
killed down by frost during winter. Last winter proving to be l^s 
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severe, the plants withstood the cold and flowered and fruited profusely 
when the season arrived. 

The fruit proved to be exactly as described by Mr. Hogg, an insipid 
berry of a most beautiful, transparent yellow color, but of no value to 
us, unless its earliness may give it merits in climates favorable to its 
growth. The fruit ripened two weeks earlier than the Black Cap rasp- 
berry. 

STRAWBERRIES. 

A remarkably large number of new varieties of strawberries has been 
introduced during the last few years 5 it is also remarkable that few of 
them are equal in value to the older varieties. This tendency to flood 
the country with kinds of mediocre merit is adverse to the best interests 
of fruit culture, entails heavy losses in the aggregate, and sadly dis- 
appoints many enthusiastic beginners who have not learned that pomo- 
logical descriptions, although exceedingly attractive, have not reached 
the accuracy of an exact science, truthful portraiture giving way, in 
most cases, to poetical fancy. 

Among the newer varieties that have not proved of mucli value are 
Gloede^s isTew Pine, Ballard's Seedling, Stinger, Laurella, Naomi, Gen- 
eral Meade, General Sheridan, General Grant, General Scott, General 
Sherman, Haquin, Higby's Everbearing, Globe, Haller's Prolific, Prince 
of Wales, Ornament of the Tables, Lorio, Durand's Seedling, Bont(§ de 
St. Julian, Premier, Champion of Richmond, Gloede's Perpetual Pine, 
Monstreuse de Bobbins, and Dr. Mcaise. 

The following varieties are, in general, of a higher grade of excellence 
than the preceding, and some of them may, upon further trial, enter into 
, the list of standard varieties : Leed's Prolific, Coppick, Belle de Borde- 
laise, Napoleon III, Mcaiior, Charles Downing, Welcome, Boyden's No. 
30, Lady of the Lake, Colfax, Hero, and Laura. 

The earliest variety is that named Welcome, a fruit of fair size and 
prolific for a very early kind. Coppick ripens next, and is very product- 
ive, but third-rate as to flavor ; but the flavor of strawberries depends 
so much upon climate, locality, soil, and other influences, as to destroy 
uniformity even in the same variety. Belle de Bordelaise is a large haut- 
bois of fine flavor. Lady of the Lake is quite productive, but deficient 
in size and quality. The Charles Downing is of excellent promise, and 
the same may be said of the Colfax and Napoleon III. 

Among older varieties, Wilson's Albany still maintains a liigh posi- 
tion as a hardy, productive sort. Triomphe de Gand and Jucunda are 
among the finest ; but, like all other foreign varieties, they require to be 
grown on a strong loam, or even a clayey soil, deeply cultivated and 
regularly worked or mulched during summery in light or in hard com- 
pact soils, they will suffer very severely in dry weather. Tliey are always 
most vigorous in young plantations ^ consequently frequent renewal is 
advantageous. The same treatment is required by the Agriculturist, a 
variety that produces fruit of the largest size on young plants, but de- 
generates rapidly if not renewed. 

COVERED GRAPE TRELLIS. 

Inquiry is frequently made relative to the efficiency of the covered 
grape trellis, described in the report for 1861, and its effect as a prevent- 
ive of mildew and rot. 

A treUis of this kind was erected in the garden early in the spring of 
1863, and has proved valuable, enatbling us to test the qualities of many 
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varioiies of grapes tlijit fiileil to ri])e]i o^i tlie eomnion ti'elJise8 a few 
yards distant, on account of the destruction of the foIia^G;e by mildew. 
The ])hilosophy of the action of protection in iliis j)articn]ar ease see]r]s 
to be its tendency to arrest radiation of heat, thus] )rotectin,i^ the foii;i[j:e 
from the coolini^' action of nigjjt tem])eratures, vv liieli in turn pn^ventscon- 
densation of atmospheric moisture on the leaves, thereby clieeinng, to a 
certain extent, the predi^sposing cause of mildew. In experinuints v> ith 
registering thermometers, it was tbund that, during clear, still nights in 
July, nn exposed thermometer ^vouUl marJc irom six to ten degrees lower 
than that .under the co\xvr, llie ibliage being tlnis kept warmer and, in con- 
sequence, dryer, on the protected plants. This also would sceii^ to give 
a reason for the earlier maturity of tlie Iruit, which has been obser\'ed 
to result from protection. 

The best grape climates iu this country are those of greatest immu- 
nity from dews, and it has been proved beyond a doubt that protection 
from dew will enable many varieties of the grape to mature, which 
otherwise cannot be successfully grown in ungcnial locations. 

These covej^ed trellises do not seem to have any decided effect in x)re- 
venting rot in the berry, that disease proceeding from the soil rather 
than from atmospheric influences. 

An alteration has been made in the mode of constructing these pro- 
tecting trellises, which promises results equal to those produced by the 
board coverings. A strip of wood about three feet in length is fastened 
on tlie top of the trellis posts, i^rojecting equally distant on both sides, 
to vrhich wires are secured, so as to 'form a projecting straml. A wire 
is also stretched and fastened along the center on the top of the posts, 
and in a line with them. On these top wires, grapes of tlie hardier va- 
rieties are trained, such as Ives, Concord, Clinton, &c. The foliage of 
these forms a protecting ctinopy, under wliich the kinds with more tcjjder 
foliage can be grown. 



A classitication of native grapes, and those under cultivation as such, 
has long been desiix^d. Tlie following arrangement is offered as a con- 
tribution to this end: 

Section 1. Vitis labrusca^ NortJiern Fox grape, — Common in moist 
grounds, north and west leaves and young shoots very cottony, even 
the adult leaves retaining the cottony wool underneath, the lobes sep- 
arated by roundi«!) sinuses: fruit large, with a tough musky i^ulp when 
wild, dark purple or amber color, in compact clusters. (Gray.) 



CLASSIFICATION OF GRAPE&!. 



Ycmeilcs. 



Adirondack. 

Anna. 

Alexander. 

Aiken. 

Albino. 

Arkansas. 

August Pioneer. 

Arrott. 

Amanda. 

BlooiPs Black. 

Blood's White. 

Brov,m. 




Barnes. 
Bland. 

Brackett'S Seedlijig. 
Black Hawk. 
Bates. 

Bogue's Eureka. 
Black King. 
Black stone. 
Berks. 
Concord. 



Cuyarano. 



Chillicothe. 

Cloanthe. 

Coriel. 



Charlotte. 
Charter Oak. 




Cheowa. 
Camden. 



Catawba. 
Cuyahoga. 
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C ot (age. 

Carter. 

Diller. 

Dana. 

Diana. 

Detroit. 

Draeut AiiibiM'. 

Era. 

Elizcibetli. 

Elmira, 

E\ving^{^ 

Paneher, 

Framiiigiiani. 

Flora. 

GarrigTies. 

Grab a in. 

GreversoR. 

Ha mill's Seedling. 

Hudson. 

Hartford Prolillc. 

Howell. 

Hyde's Eliza. 

Hattie. 

nine. 

Hensbaw. 

Hooker. 

Isabella. 

Israella. 

lona. 



Kingsessing. 

Keulca. 

Kilvington. 

Knob jMomitain. 

Little Giant. 

Laura, 

Logan. 

Lydia. 

Louisa. 

Loomis's Honey 

Lorain. 

Lyuian. 

Montour. 

jNIary. 

Mo(iena. 

iMaxatPvWny. (f ) 

Manbattaii. 

j\Iartha. 

Maguire. 

Massachusetts White. 

Murdock. 

Marion. 

McLean. 

Mary Ann. 

Mead's Seedbng. 

Miles. 

Miner's Seedling. 

Mottled. 

Macedonia. 



Slount Lebauoii. 

j\[<'(Jov/aii. 

Xorlh Amcricii, 

In orM 1 e r u ]\ I u Hca d ij \ e . 

N or t ] i C a s 'ol i n 5 Soedlin g. 

^N^onaMtum. 

Perkin;^. 

Pow;*]]. 

Poescli QVt^ Ma 1 d 1 ilotb . 

Paxton. 

Pollock. 

Eacliel. 

llebecca. 

Red Shepherd. 

Ilentz. 

Saliula. 

St. Catherine. 

Sage. 

Saratoga. 

Sanborntou. 

Shurtleff's Seedling. 

To Kalon. 

Telegraph. 

Underbill. 

Union Yillagx?. 

Urban a . 

Una. 

WiliiMngton. ('^) 



Ives. 

Section 2. VUls cvstivalis, Simmer grape. — Common north and south 5 
leaves green above, and with loose cobwebby dovrn iinderncatli ^ the 
lobes with rovuidish, open sinuses ; clusters slender 5 frait smaller and 
earlier than V. lahrnsca; black, Avith a bloom 5 pleasant, ((xray.) 



Alvey. 

Bal d win's Lenoir. 

Baxter. (?) 

Cunningham. 

Cynthiana. 

Devereux. 

Eisingburgii. 



Varieties. 
Gassman. 
Herbemont. 
Hermann. 
Harris. 
Lenoir. 
Lincoln. 
Long. 



>ror ton's Virginia . 

Newport. 

Old House. 

Ohio. 

Pauline. 

Pur]>le Favorite. 
Warren. 



Section 3. Vitis cordifolla^ Frost (jrape. — Common 
zeanjs; leaves never cottony ; green both sides; thin; 



m banks juid 
heart-.s]japed ; 

little lobed, but coarsely and sharply toothed ; clusters loose; fruit smaii 
bluish or black with a bloom; very sour ; ripe alter Irost. Yar. riptiyia^ 
the common Torm along river-banks svest, has broader aiid mor^.^ cur 01 
lobed leaves, ((iray.) 

Varieties. 



Aughv.^ie]': 

Cov,an. 

Canto]i. 

Case. 

Frauldin. 



(7 olden Clinton. 

ravel, 
lluniingdon. 
Kitchen. 
Oporto. 



liCgina- 
Sliearimiii. 
TaA lor's Bullitt. 
Wiuslow. (?) 
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Section 4. Vltls vidpliKi^ Bnllacc grape. — EiveL-baiil^s iroin Tilaryland 
niid Kentudi:y. soutli ; rather sinail ; roiiiul m outline 5 seldom but 

sometinies sliglitly iobed; ^o^'^^y and mostly siuootii on botii sides, the 
ir!arp:inenL into coarse and broad teetb; clusters small; fruit large, pur- 
ple, tliick-skinuedj muskv, or pleasant ilavorcd ^ ripe in eariv autumn. 
(Gray.) 

Varieties. 

Flovfers. Misb. Scuppernong. Thomas. 

Section 5. Vitis vinifera^ European grape. — The following varieties of 
this speciCvS arc sometimes classed as native gTape^s : 



Erandywine. 

Brinclde. 

Canadian Chief. 

Child's Superb. 

Clara. 

Carpenter. 

Eudly. 



El Paso. 

Fedora. 

Gutedel. 

Jacob i. 

Katarka. 

Louisiana. 

Montgomery. 



Old Mission. 

Euhiiider. 

Svreetwater. 

A7eeha\Y]i:eT^ 

Yeddo. 



Section G. Eepittcd liybrlds and crosses, — 1. Hybrids between F. vini- 
fera and V, labmsca; Allen's liybrid, Agawam, Barry, Clover street 
Black J Clover street Eed; Croton, Challenge, Conqueror, Diana Ham- 
burg, Essex, Gi^rtner, Goethe, Herbert, Lijidley, jlerrimack, J^.Iassasoit, 
Eequa, Eogers' Hybrids, Salem, AVilder. 2. Hybrids between F. znui' 
fera and V. cordifoUa : Autuchoi}, Brant, Camida, Cornucopia, Othello, 
o. Hybrids between F. eeottvalis and F. lahrusca : Delaware, Eaabe. 
4. Crosses l)etweeu. Diana and Dehacarc : Ouondjigi?, Walter. 



RE:\TAKKt^. 



Section 1. Vltts labrir,sc((.~--Thv^ species faruishes by far the largest 
number of varieties. Tlie superior size attained both in bunch and 
beny, the hardiness ami productiveness of the plants, and the fair rjuali- 
ties of the fruit, hi inany of the varieties, have, no doubt, encouraged 
the production of seedlings from this section. It must be allowed, how- 
ever, that, notwithstandhig the great mnnber of varieties which have 
been introduced during the pas-: hfty yc^Jirs, tiiere has been but slight 
improvement made in the quality of the fruit. The Catawba was 
brouglit into cultivation about half a century ago, and the high estima- 
tion in which it is still held is proved by the fact tlmt the highest recom- 
mendation which anew variety can receive in a. published list is that "it 
is as good as a well-ripened Catawba," and this can be trutliiuriy said of 
only a very few of even the most [/opida]- ^'arieties. 

The fact that the Catawba sailers so ircfpiently from fungoid and 
other diseases, and the lengthened season tliat is required for tlie per- 
fection of its fruit, have caused it to be in a great degree superseded by 
kinds of inferior quality, ])ut of a Imrdier and liealthier stoclv, and 
earlier juaturity. 

For table use, this species, i]i its impro\ ed varieries, AviH probably 
alwnys occu]:)y a prominent position, in a large portii-'U ot tlie eastern 
and the northerri States as vrell as in the north-crn scctiv)]is of the west- 
ern states; and in those regions Avhere tlje ciiiiiate will iiot lavor the 
maturity of the best vnrieties of this class the iutci-ior kinds will occupy 
their place. 
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As a wine grape the V. lahriisca lias beca OYcrestiinated ; the tonsil; 
Dausky pulp of even the best varieties requires a long mnl lavorable 
season oi* g]\>\vtli to .soften and reduce tlie acid center so :is to produce 
a proper ratio of tlio ir^gredients necessary for a ])assabie quality of 
v/ine. Froai tlie earlier ripening vjirieties wine may bo nnnki ; but tlie 
genera] interior quality of tiieir fruits seems to preclude tlie possibility 
of securing wiiies of ujcrit Irom tliis source. 

It is to be regretted that the best lYuited varieties of tliis si)ec:es are 
80 subject to disease, botli iu tbbage and I'ruit, as to prohibit thei]" [>roht- 
ablc culture in aiaay districts. Excellence of fruic is no criterion as 
to the value of any variety for general plantiug, as ihe ]]it)st ])opu]ar 
kinils are only second-rate as to davor. It appears that tlie rinest da- 
Yored fruits are the products of the more (.ielica.te idajois, vrhich are 
more sensiti\'e to casualties from unfavorLd_vie conditions of soil and at- 
mos])heric changes of climate. New A'arieties should, therefore, be in- 
troduced cautiously into all localities except those specially distinguished 



and Adironda(;k are the best and most delicately-flavored A'arieties of 
this section, Vv'he]i fully ripened. It may not be out of place hero to re- 
mark tliat ViO grape attains full maturity until the wood or shoot 
supporting tlie buncli becouu\s brown and hard, and the foiia.ge is as- 
suming its autumn colorings; in otlier vrords, ripe fruit cannot be gath- 
ered fro:n unri|)e wood, tlie ripening of tlie fruit depcLuliug upron the 
general mrdurit}" of tliC current growth of the ])lant. I am a ware tliat 
this but seldom occiU'S in ordin.ary (iulture and management, the fruit 
being gathered, usually, long previous to the ripeuijig of the vrood ; that 
is to say, tlie fruit is picked beibre madurity. 

Among those of secondary ilavor, but of a heaUhy nature and robust 
growth, and tlierefore suitable for general culture, are the Co]icord, Ives, 
Perkins, liartibrd Prolidc, and Rachel. 

Some of tlie more recent introductions will, uiidoid)tedly, be placeel in 
these lists wiien they have been fairly tested. The lyiost pr{>Dvisiug of 
these are the i\Larthaj Mottled, Cottage, Modena, Paxton, C.'hristiiiej and 
Una. 

Sectiox 2. Vith wstlvalln. — This species is pre-eiainently the wine 
grape of tlie Atlantic States. Owing to the fact that none of the varieties 
except the Elsingburgh will ripen north of the parallel of 4rp, unless it 
may be in some pecaiiiarly favored situation, they have not been exten- 
sively planted, and their superior qualities are but little known. The 
berries are destitute, of pulp, and the j'uice contains a largc^r percentage 
of sugar tlian aaiy other improved American si:>ecies. ^i'he toliage is 
not so liable to disease as that of the fox grape, and rot irr tlie berries 
is compai'atively unknovxan Some of tlie best wines laa.de in this cou.n- 
try iire produced from varieties of tliis family, although tlie iiiost prom- 
ising Icimls lia ve not been properly tested as to their Y>diie-producing 
qualities. I am convinced that neither the vdne-produciiig capa.bilitios 
of t he country nor the highest excellence of the prodm^t can be decided 
until vineyards of these varieties arc established in the best locations of 
favorable cli mates. 

The distinction, so well understood and acted upon in I'^urope, between 
grapes for table use and tiiose for wine, must also be recognized liere 
sooner or later if the vrine interest is to be brought up to any great de- 
gTce of excehence, and maijitained as a source of national industry and 
wealth. 

The m{7>untain slopes and plateaus in Virginia, iNorth Cari^iina, Tenn- 
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essce. ArkanSLis, Missouri, and OLber souilierii Stiites must "be Icol^ed 
iv^)CAi as tlie gvQ'cit producing; rrgioiis oT this cojitiiieut for a cortaiu class 
of iiiKv Yviiiey, iiof cxce[)thi;i>- CalifoMiia a;)d oilier favored seetioiis of 
tlie racili(3 coast. It is weJi iiii(lcrsto(>(l that wann, dry countries pro- 
dace lilg'h Avines of uuick spirit, but [greatly deficient in tJie delicate 
aroina^ exquisite bouquet, ami Iu\'i]thiul tonic pro])erties possessed by 
^vines prodacodin cjiinates luivij^c; a lonj^ season of comparatively equa- 
])le tenaperature, wldch have in all ag'es been renowiicd (or their super- 
excellent qualities. AYe must depend upon this section for the coming 
wine gTai)e.'' 

The most promising varieties on the present list are I> aid win's Lenoir, 
IIerben:iont, Aivey, Gyntliiana. Devereux, and ]>rorton'S Virginia. 

Section r>. VUis cordiJoiia.-—'Tiui^ section represents tlie most healthy 
grapes of the norther]i Stiitos. The foliage is rarely attacked by mil- 
dew, althongli the leaves, possibly owing to their smoothness, are oc- 
casionaily irsjurcd by insect punctures. The fruit is not subject to rot, 
and is lioted for Iceeping well after being gathered from the plant. It 
is late in maturirig, and seems to reach its highest condition by remain- 
ing on. tlie vino until the thermometer indicates t)roximity to the i'reez- 
ing point, when, even in northern localities, it proves to be a fruit of 
fair quality eitlier for table or wine. Of course its fpndity is greatly im- 
proved by the lengtli and geniality of the season of growtli; for exam- 
ple, those Vriio are familiar vvuth the fruit only as a production of Ptlassa- 
(;iiusetts wonld not recognJze its llavor and vinous character as ripened 
in southern Maryland or Yirginia. The greatest objection to it as a wine 
grape is that of having too much acid. The fruit is not so deficient in 
sugar as is generally supposed, having enougli of this important higre- 
nunit for a good v;ine. , 

The grapes of this section have been condemned, it may be vvith undue 
haste, as wine grapes, on account of their great acidity. Analysis shows 
that tliey have a sufliciency of sugar, and it seems probable that the wines 
only re<quire age to develop their qualities. 

It is known that w ines from the Clinton variety, wh.en kept in a suita- 
ble cellar from four to six years, assume a very line character. There 
is abundant evidence to favor the belief, that if as nuicli time and care 
had been devoted to the inrprovement of this species as has been given 
to the Fox family, we should now be in possession of n good iiorthern 
red- wine grape. 

The naode of management and culture Inis also a. decided influence 
iipon tlie productiveness of tliis species. The shoots grow with much 
\igor during early summer, frequentl}^ forming canes fourtCx^n totvrenty 
feet in length before the end of the season, on young plants in good soil. 
On tliese canes the best developed buds are some distance from the base, 
or poiiit of growth on the stem: consequently, if cut closely back at the 
fall or winter p'run in g, the best buds for fruit beaiing are remov ed, and 
a luxuriant growth of wood, wuth a minimum crop of fruit, will be the 
result. 

Hea\'y crops are iDroduoed by suspending slioots of eiglit to twelve 
feet in length in a horizontal position, removing them completely after 
the crop is gathered, and in turn replacing them v/ith young growth.. 

Tlie most promising varieties are the Clinton, Fraaklin, Iluntiaguon, 
Ta>']or, and O])orto. 

kSectio:; 4. Viiis vuIpincL — This species may be termed the tropical 
grai)e. It is strictly coniined to the southern States, not growing noi'th 
of Yirgiiiia, and in foliage and wood is very unlike any other grape, either 
native or foreign. It is peculiarly adapted to a low, warm country, 
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flourisliiiig well in alluvial «oilSy txnd on tlic low ba-iiks of slrcams. 
It is entirely exempt iroin mildew, rot or any of tlie diseases ko disas- 
trous to the liorihorn species. As a wine ,^'rape its nnequaled bfr^iquet 
is the [)riiiei}}a] recoinineiidation. it is deliiiient in sugar, and tliejuiee 
isusually/7a///.:^(?i/j Ibrtiliedby tlie addition of aicoliol, orotbcrwiso manip- 
ulated. Siiniples 01 vrino loaile froui carefmly-selected arid tlioroughiy 
ripened fruit inive been pronounced unexceptionable l>y good Judges, 

No gi'cat attcation lias beou given to the culture of this species. Tlie 
vines produce so abiindaiitly willioub any ]>ni'ticu]ar C!ire tiia-t none has 
beon thought necessary. It is quite li]:ely thai, either by improved 
culture of the preseiit varieties, or !>y carefully selectiag improved seed- 
lings, a greatly sujierior fruit maybe produ(!ed, and a i'amoas wine grape 
sccnred. 

Tiie Scuppcrnong lias loiig l>ce]i. highly ]>rize<l \)(\\\\. as a^ wine and 
table IVuit. Tire i^lisli and the Uiowers are also <\*^4:(^e:nerb the last uairied 
being of later nraturhy tlian the others. 

Section 5. Vlii'^ vlnUera. — In sheltered ])laces, iaore ]>nrticular]y in 
cities, many varitdies of the ibreign grape liourish. lor a tiaie, and tliis 
isolated and partial success maintains a lingering ]r)|)e in the minds of 
some persons that tlie dilhculties pertaining to the general field culture 
of this ST)ecies i n t lie ^Atlantic States may ultimately be overcome. There 
seems to be no fundamental encouragement for any snch hopes, how- 
ever. 

So many experiments have been made vvith luimcrous varieties pre- 
vious to aiid during the present century, all ending with the same dis- 
appointing results, (hat vvc are forced to the setth'^^d conviction, that 
they are not iidaoled to tlie clinmtes ofthis country Ciist of tlie Itocky 
Mountains. 

On the western coast, in tlic Pacific States, they form the staple crop 
of the vineyards, and succeed equally as well as in the beso locations in 
Eui'ope, and far better than in some'of tliem. Tlie only cause of fadure 
is that of fungoid growths, or mildew, on the young fruit and foliage. 
Both the l^^ngth and vrarmth of our summers are sutilcient to ripen thenj 
over a large extent of territory. In the Old World they are cultivated 
from the twenty-hrst to the fifty second degree of hititude. 

The idea is somewhat prevalent that the want of success is owing to 
the severity of our winters; this is not strictly, althougdi apparently, the 
reason. Probably there are none of the foreign varieties that would 
not resist our most severe whiters south of tlie forty-second degree of 
latitude, provided their growths had reached maturity ; but when the 
growth is checdvcd during summer, either by mildew on the leaves, or 
from any other cause, the vrood fails to become hard or ripe, and in this 
state is umible to witlistand tlje action of frost. The injury from this 
disease is often insidiously gradual. The destruction of foliage during 
the niost vital ])eriod of growth prevents the hardening of the vs^ood, 
whicli is then pijrthdiy destroyed by tlie w inter colds. A feeble spring 
growtli ensues, r.iore liable to fungoid attacks, and a continuation of 
such calamities speedily enfeebles the vitality of the plant, and it event- 
ually succumbs, it luis further been su])posed that seedlings from the 
foreign species, raised in our ilelds, and fully exbosed to the cbinate 
from the earliest stages of growth, Avould prove more hardy. This is, ot 
course, n fallacious supposition, but it has given existence and temporary 
repute to m.ost of tlie varieties named in this section. 

Section (J. KernttGd liijhrids. — With a view to increasing the value of 
the native grapes various efforts have been made to secure a hybrid be- 
tween them and YUut vinlfcra. The practicability of the successful 
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hybridizhjg" of io/;; hiss Ije^^i questioiiod, biit recent experi- 

iiieiits seem to coHiirni the expeetiitioiis of tliosc who favored the prac- 
tice. JiUlioiigh doubters still exist. 

Tlierc is certainly more reason to doubt the probability of securing a 
good liardy ii^rape by this eonise tiian thrn? is in doubting t]]0 practi- 
cability of the operation. One of the eliief (linjcnlties met \vitli in the 
culture of our native varieties is th(^ir tendenv'y to jeai mildew and fi'uit 
rot. As has been stated, iiealthy ki];ds are tlie most popular, regard- 
less of the inferior quality of their Iruib Tlu^ ioreign. gra[)e is altogether 
uusuited i'or regions \vher(^. the native va^rieties are most vahiable. The 
a^tmospiJcric iidlnences that pairtially in.juro tlie nidive completely 
destroy ti3e foreign grape; so that, hypotijetieally consi{lered, tlie pro- 
duction of a healthy form ill a hybrid b(^rv.'e'^u tvv'o u nhiCaj thy ones hs 
highly iiiiprobabhe. The results of Iiybiridizalioii with these species go 
far to prove the soundness of tliis hypoth(^sis. Tlie adtiptabiiity of the 
Lybri(Ls lo eliniate is in proportion to their aiVinity to the native parent. 

The great object of the h.ybridizcr is to increase the sugar eiemeut in 
the native grape. As compared with tlie best v>d:ie grapes of Europe, 
the iuiproved Anieiicau varieties do not jnaterially iaciiin this element. 
An excess of acid, rather than a dehciency of suga.r, is found to occur. 
This mr^y be an important point of distinction in tlie chemical aspect of 
amelioralion ; for it cannot be questioned that any im|)rovement so far 
attained in liardy gra.pes is the result of 5-e]ertion, ratlun^ than from any 
known internuxture of species. 

The liybrids of V. lahrusca and Y. mniferd do riot ])ro^'e of superior 
excellence, and haA'o not yet produced a fruit equal to the best of the 
native v arieties, on an equally hardy })lant. The hybrids between F. 
vinifera and T"^. cordifoUa are of too recerit introduction to be thor- 
oughly tested. The V. cordi/oUa benig the nrost lieaUhy of our natives, 
may exert an influence on the health of the young stoeh. 

It has be^n i)roposcd, in order to test the purity of hybi'ids, to raise 
seedlings from them, on the supposition t]iat the young plants would 
vary in their resemblance to the one or the other of the parents, and 
exliibit more distinctly the characteristics of the form assumed. I am 
not aware of any extensive experiments in this line that might warrant 
an opinion conclusive as to the verity of hybridity. Among several 
hundred plants raised here from one section of these hybrids, the forms 
are invariably those characteristic of the native species. Nothing ap- 
proacliing to the foreign parent has ])een observed. 

If tlie it)reign :,pecies proved in all respects w^ell adapted to this cli- 
mate, tlicre could be no objection to its use in this particular operation 5 
but as it must carry vrith it a diseased and inherently faulty constitu- 
tion, there seems to be no encouragement for farther attempts, neither 
does it seoin at all necessary. A series of hybrids from properl}^ directed 
and carefidly conducted manipulations between native sx^ecies oli'ers 
far greatc^r exj)ectations of valuable results. 

The distinclior.s of species, varieties, and the climates and purposes 
to Avliich they iire severally adapted, must nltimately be recognized as 
the basis u])0]i which wine culture is to be established and upheld in 
this couirtry, riiore particularly so far as it refers to iiative grapes. 

GRASSES AND FORAGE PLANTS. 

The accom]}anying table shovrs the relative growths from seeds sown 
April otli and May 5th. The weather up to May proved quite genial 
and favorable. Heavy rains, followed by cold drying winds, prevailed 
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dipiiij^ llu^ iir^it of tliis uioiifeli, and rcUwdcA i^ro^x-h to a grciiit 
extent Toward the eml of May and throu-liout the mouth ol June the 
, weather was warm, with occasioiuil slioweis ot rinu Jul\ ^^as loi 
the mo^^t part dry-severely so toward tfie riul ot he moutlh ..o 
noteworthy ^:^rowth was observed after the 1st ot iiuousi. bod, a 
fertile clay loam, rjither damp than otherwise. 

Taljle showing rdative growili of ccrlain gnipsc^. 



SOW:s APllIL 



18G9. 



Acroslis Yul!iaria 

alba 

caiiiiifi 

stoloiiilt;!"!' 

Avoua flaveactiiis 

Anthoxaiitliuin oaoratiiiii. - - 
AiTheuat her ii in aveuaceuni . 

Alopccurus pvateiisis 

{leniculatus ... - 

Ammopbila aruiuliiiacoii 

Aira fiexuosa 

cjKspitosa 

Bromus unioloides 

secalinns 

prateusia 

mollis 

piniiatns ■ 

Cynosiiruscristatus 

Dactyl ia fvionu^iata 

Elcusiuo coracaua 

tocnssa 

Festnca loliacea 

lietoropliylla 

olatior 

tluriuscula 

<)vhia 

lluitaiia 

rubra ■ 

pratensis 

teiniii'clia 

Glyceria lUiitans 

Holcus laiiatiis 

mollis 

Hordeiim biilbosum 

Loliiuu Italicum 

pt'renne 

Poa trivial is 

prateusis 

iienioralis 



aquatica 

Paspalum stoloniferuiu. . . . 

P anicum vsaii^' uiual c 

riialaris ai uiiLTiiiacoa 

SOWN MAY 5, ISGl). 



Triiolium liybridmn . . 

pvatcUMi ... 

lepeiis 

Mcflicarxo «ativa 

A nt hy llis vnlucraria . 

Galc^ra-otlticiiialis 

Lcspedeza striata 



Inch 



Inch 



Inch 
1 



LicJi 



1 i 
1 :5 



'jnch. Incl 
H 
10 
ti 
0 

■\ 

G 

11 



Bloom - 
Bloom. 



Bio am 
Bloom 



Bloom 
..cU) .. 



Bloom 
..ilo .. 



loom 
..do 



Bro\viu>d, 

no. 

Grooii. 
BroAVii. 
Green. 
Brown. 
Do. 
Do. 
Green. 
Brown. 
Green. 
I3o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Brown. 

Do. 
Dead. 

Do. 
Green. 
Brown. 
Do. 
Do. 
Very f^reen 
Green. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. • 
Do. 
Do. 
Do. 
Dead. 
(Treeii. 
Dead. 

Do. 
Brown. 



Green. 

Do. 

Do. 

Do. 

Do. 

Do. 
Dead. 



KE3IAKKS. 

Myo.lis rul,arl. (red-top grass) and Agrosti, ^j-tSf^^^^""!' in 
whito bout) arc ^vell knowu valuable meadow grasses, l.td-top lo m 
much mmte as a lawn grass, but is apt to l>ccome thm .ujd -uT m dry 
weatlier unless on deep rich soils ; it also presents a brown appccaanco 
TcoW wSer. Tire \vbite bent 'is the English grass ot some eastern 



KEP(3RT OF SUPERINTENDENT OF GARDEN AND GROUNDS. 89 



States, valuable only for its growth in wet Iiinds v/lierc the liner grasses 
will not survive. 

Arena fiavcsccns (yellow oat gTass) foriiis a close sward, anu stands 
well in a dry season or on thin soils, and is much sought by sheep. 

Anthoxanthum odoratim (svreet-scented vernal c^rass) yields only a 
moderate amount of herbage, grows up early in spring, and imparts to 
meadow hay fields a peculiar and pleasant fragrance wiien in flower or 
when cut down. 

Arrhenaiheriim avcnacciim (French rye or ray grass) grov>\s rapidly, 
forming a bulky, coarse herbage, and shoots ui) ireely after being cut 
down. 

AlopecAiriis lyratGRsis (meadow fox-tail grass) is considered a valuable 
pasture grass, as it has broad root leaves and growls quickly when eateu 
down. Its dwarf-spreading habit of gTowth renders it of little value for 
hay. It is good for permanent pastures. 

Aira flexiwsa (wood liair grass) and Alra c(vsj)jtosa (hassock grass) are 
of no agricultural value. Tiie last named will form a green Jierbage in 
wet places. 

Broimishimoloides (Schrader-s brome grass.) This Australian plant 
has lately been brought into prominent notice on the continent of 
Europe and in Great Britain, as likely to supersede the Italian rye 
grass for soiling cattle and for irrigated meadows. Although it pro- 
duces a gTeat amount of foliage, it is neither so early nor so tiiie as the 
rye grass. The seeds are nearly as large as oats and yield heavily, but 
the ri]}eniug of the seeds entirely stops the growth until the stenjs are 
cut. Frequent mowing or constant grazing is necessary to reap the 
best results from this species. When young all kinds of stock eat it 
freely. 

Bromus secalimis is the well known chess or cheat of grain 11 elds. 

Bromus prafcnsis (meadow brome grass) is a fast- growing plant, and 
apparently stands dry weather better than most kinds of grass. 

Gynosurits cristatus ( crested dog's tail grass) enters largely into the 
imported mixtures of so-called lawn grasses. Its close-growing, spread- 
ing habit renders it very suitable for this purpose. It has been found 
to adapt itself to various conditions of soil, doing well on wet lands, 
and standing up well in dry w^eather on dry soils. In this climate it 
becomes very brown in winter. 

Bactylis (jlomerata (orchard grass) is deservedly a Jiighly esteemed 
grass both for pasture and hay, which, although sonicwbat coarse, is 
very nutritious. Its rapid growth makes it valuable for grazing, coming 
up early in spring and retainiug growth well in dry weatlier. On rich 
soils it is ax>t to become tufty, therefore not well adapted to line lawns. 

BlGiisine comcana and Eleusinc tocussa are annual grasses of coarse 
herbage, producing abundant crops of seed resembling millet, and are 
said to enter largely into the food of the poorer classes of some parts o^ 
India. On the Coromandel coast it is Icnown as the IN'atchanee gJ'ain, 
and is the Eaggee of the Mohammedans. The common crab-gi'ass of oui 
waysides, and the pest of our lav/ns, is Eleusine indica. 

Ecstuca loUacca^ (darnel- leaved fescue grass,) as its imnie implies, is 
similar in appearance to the rye grass, and is well adapted to juarsliy 
lands or those occasionally overiiowed. 

Festuca pratensis (meadow fescue grass) is a valuable pasture grass on 
rich moist huids. The leaves are tender and succulent, although coarse 
in apx:>earance, iuid it iiever forms rank tufts like many of tlie heavy 
folia ged grasses. All kinds of live s^tock are partial to it. 

Festuca duHuseiila, (hai'd fescue grass^) Fcstiica ovinaj (sheep fescue 
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gra^^s,) and Fcstuca rubra^ (red fescue G:ras3,) are clvvarf- growing species 
well adn.])teil to dry soils, iiiul lamed for slieep pastures. Mutton led 
oil tiie F. ovlna ha^ a trfiditioiiary re})utatioii for excellence. 

JIolcuH lanatus iv-id JIolciis mollis are soft woolly grasses of no agri- 
cultural yalr.e. Tliey grow on];>' in damp^ sliad^:^ w oods or bogs, and are 
not relisiicd by cattle. 

Loiiuni IlaUc:ini (Ik.ilia-i rye grass) is a bieiiuial grass of rapid growth 
r^.^l of good (pinlities, ]?roduciiig enormous crops wlien it receives plenty 
of iioat iiud luoi --tvue. I^or irrigated meadovfs it is considered unequaled. 
Eeports from Eiiglaiid shite that vrlien irrigated with town sewage, 
eighty tons of grci^n food liave been cut iroiu one acre in a siugle sea- 
>ou. In mud 'winters liere it has retained a tall herbage through the 
winter. A ric]? moist soil is essential to produce it in the greatest per- 
fection. If sown in August or September here and in the South, it 
would form good cu'i:l:Sirg crop in tiie follovfing year 'oeforo the hot 
snnuner coin mences. 

Loliinn perenne (perennial rye grass) is the ivrincipal haying grass of 
Great Britain, to wliich (^bnnite it is well ada])rcd. On dry soils and 
daring dry weather it grows feebly in this cllnnite, but is -a valuable 
pasture grass in moist soils ami drained clay lands. 

Poa jiYMimshi (June grass, Kentucky blue grass) is niuioubtedly our 
best lawn grass, and also one of t\\(}, best for pernmnent ]>astures. It 
forms a close thick-set sw^ard under the lawn moAving machine, stand- 
ing the summer drouglits as well as any other, and maiuiaiiung a re- 
markably fresiJ, green color during VN inter. Vvhen not cut or grazed, 
on good bottoui huuis it becomes somewhat tul'ty, but is never coarse. 
It commences growth very early in spring. 

Poa trivialiH (rougli stalked meadow grass) is a valuable -pasture grass, 
especially on d;unp meadows. It groAvs up early in the spring, but 
readily succmnbs to dry vfeather on dry upland soils. 

Poa ncmoraHs (wood meadow grass) is a free growing grass, specially 
adaipted to shady ])laces, such as under trec;s on a lawn. A good sort 
for moist lands. 

Glifccria Jluitanr; (doating liieadow grass) thri\ es wx^ll in water, and is 
consequontiy v^^ell suited tor very wet lands frequently inundated, and 
for baidvs of w^et ditches, pools, and simuar situritions. Ducks and 
other vrater ibAvls sceli: out the large seeds of this species and feed upon 
them. 

PhalariH arundinaeea (reed canary grass) grov/s well on rich alluvial 
lands. The weli-knoxsii ribbon grass of gardens is a striped variety of 
this species. It forms coarse herbage, not much sought by cattle. 

Trifolium Jiyhridum (Alsike clover) iu general a])pearance and habit 
of growth is intermediate between the common red andthevdute clover. 
It is highly valuable lor ])asturagc, growing rapidly after being eaten 
down, and furnishing a large amount of food during the season. The 
stems remain scft ami sncculent even Avhen okl, never becoming so woody 
and hard as the red clover : it also partalvcs of the creeping, spreiuling 
habit ol' the white clover. It yields well w^hen cut for hay, !)eing thick 
and close, altliougli not so tall in grow^th as the red clover. 

Tn'JoHum praicnse (red clover) and TnJoUuni rcpens (white clover) 
are both well-known forage plants. 

Medicafio saliva (lucerne, alfalfa) is a well-knov/n leguminous plant, 
cukivated for its forage. It succeeds well on deep, loose, sandy soils, 
rooting deex^ly and consequently standing well in dry seasons. It is 
valuable for soding cattle, Jind increases iu vigor for several years after 
sowing. 
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Gdlega officinalis (goat's rue) is sometimes f?rown as a forage plant, 
but is of no special value. 

. AnthylUs vulneraria (kidney veteli, sand clover) is of no value as herb- 
age, although it has been recommended for this purpose. 

Lespedeza striata (Japan bush clover) is a leguminous plant that has 
lately attracted some attention in the southern States as a forage plant. 
It is poorly adapted to any such use, and not by any means worthy of 
recognition by the cultivator. , It is a low, hard-wooded annual, spread- 
ing freely on sandy and poor soils, with very small and scanty foliage. 

ARBORETUM. 

A commencement in planting the arboretum was made early in the 
spring, and the work was prosecuted as far as means allowed. The 
plan of combining a strictly botanical arrangement with landscape gar- 
dening eftect has been closely followed, but several years must elapse 
before the merely ornamental effect will be fully developed. 

The construction of the walks and roads has been suspended, as also 
the completion of the planting, until funds are appropriated for these 
purposes. 

In connection with this work, the collection of plants use:^l in the 
arts is prominent. These are, for the present, classed in sections as fol- 
lows : dye, gum, sugar, fiber, oil, and medicinal plants. A more detailed 
classification will be adopted as the collections advance in numbers. 

WILLIAM SAUNDEliS, 

Superintendent. 

Hon. Horace Capron, Commissioner. 



REPORT OF THE BOTANIST. 

Sir: In entA-ing upon the duties of botanist to the Department of 
Agriculture in March, 1869, my first care was directed to the Arrange- 
ment of the large and valuable collection of dried plants recei ved from 
the Smithsonian Institution. 

This herbarium, comprising all the collections that had accumulated 
from the different government surveys, as well as contributions from a 
great variety of sources, both at home and abroad, had previously passed 
through the hands of the eminent American botanists, Professors Torrey 
and Gray, by whom they had been labeled and referred to their proper 
genera and species, which very materially diminished the labor of subse- 
quent rearrangement. The gratuitous labor bestowed on this collection 
by Professor Torrey, not simply in naming, but in preparing the plants 
for permanent preservation, can be properly appreciated only by those 
who have had experience in this kind of labor; and his continued and 
unwearied fcajerest in the same will justly entitle him to the gratitude of 
all who may hereafter succeed to the guardianship of this national 
herbarium. 

GENERAL CHARACTER OP THE COLLECTION. 

Owiug to the peculiar circumstances under which this collection has 
been made, it being the accumulated results of tiie various government 
surveys, as well as irregular contributions firom a great variety of miscel- 
laneous sourees, it lacks compteteness, and is deficient in many of the 
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more common plants of accessible districts, tlioi!p;l3 exceediiigly rich in 
rare specimeiis, and representing localities and regions diflicnlt of access. 
These deiiciencies, liov/ever, can bo readily supi)lied as tliey are devel 
opi d in carrying out the systematic arrangement adopted^ and the accu- 
mulated duplicates 'will afibrd the means of procnriDg desiderata through 
exchanges. 

The general collection is now estimated to contain iifi;Gen thousand 
S])ecies of plants, and not less than twenty thousand specimens. At 
the ordinary rate of increase, additions may be expected of from two 
thousand to three thousand species annually, with a still larger mimber 
of duplicator. ; and, by judicious management, the collection will eventu- 
ally attain its jiroj^er rank as a national Iierbarium. 

ADDITIONS DITRTNG THE YEAR. 

Dm iiig the jfast season the principal Jidditions to the botanical collec- 
tions have been derived i'rom the following sources, viz: 

From the Smithsonian Institution, a large nuri)l)er of wood sections, 
mostly Soutli American and Mexican, vrith vernacular names 5 similcir 
specimens from tlie west const of ]>rorth America and the Pacitlc islands, 
derived mainly from WillvCS'S exploring expedition ; and numerous smaller 
collections Ircm Europe and Xorth America, partly named or numbered, 
referring to published lists accompanying the specimens; also fasciculi 
of systematic collections of dried lichens, fungi, and mosses, together with 
nujnerous specimens of fruits, fibers, and economical vegetable products. 

From n. W. Kavenel, of Aiken, South Caroliuii, a complete set of the 
fungi collected by him in Texas, in the spring of 18G9, while engaged 
Avith the special commission iVom the Department of Agriculture in the 
examinatioij of the Texas cattle disease. The collection includes native 
grasses ainl otlier tlov^niiig j^lants, amounting in all to about six hun- 
dred species. Tiie Department has also purchased from Mr. llavenel five 
volumes of syster.iatic collections of southern fungi, properly named and 
mounted, together with a set of four hundred an.d twenty species of 
South Carolina plnnts mainly from the vicinity of Ai]-:en, South Carolina. 

From Vv illiain M. Canby, of Yvilmington, Dehiware, by donation, a 
* choice colicction of dried ]?lants, comprisijig two hundred and twenty- 
five species, gathered by this gentleman in Florida, Georgia, arid Kortli 
Carolina, in the spriiig of 18 G 9. 

From Professor Joiin Torrey, of ]Mew York, a large number of val Lia- 
ble du])li('ates, selected from tiie Torrey lierbaiium, of Columbia College, 
prepared ajul put in Ibrrii. to be directly incorporated into the general 
collection. 

From Dr. Arthur Schott, of Georgetown, D. C, a. full collection of 
Yucatan pl-uvLS, Cvollected by him during his connection with the scien- 
tific survey of that region, umler Gov^ernor Salazar, during the years 
1804, ar.d 18G6.' 

From Dr. F. Y. II is y den, the botanical collections made by Cyrus 
Thomas, in coirnection with the geological sur\'ey of Colorado aud isevf 
l^dexico, in 1S(J1)^ iiicluding about three hundred and seventy-five species 
and iiumerous dujdicates. 

From Elihu Ilali, of Menard County, Illinois, several parcels of west- 
ern plants, including some of the rarer grasses of the vrestern plains 
and Eocky Mountain slopes. 

From Dr. G eorge Yascy, of Eichvievv^, Illinois, a small set 01 the i^lants 
collected bv him, in 18(i8, on the Colorado exploring expedition, con- 
ducted by Major J. W. Powell. 
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Frora Dr. E. Foreman and 11. BniViiip.el, ►set:-; of plants CDllectef! in 
tlie vicinity of ^Vasliini,4on, D, 0., in 

From Professor LI. N. Bolaiuler an{[ K. Vj. C. Stearns, of San Francisco, 
California, a large and valuable assortment of piiu' cones froui the moun- 
tain districts of California. 

THE COLLECTIONS OE TjU. EDWAlID rALMEIl. 

Tlie larij^est and most important addition to tlie botanical collection 
Las been derived from the explorations of ])r. Edwa.rd Palmer, wlio was 
•employed by the Agricultural Dei)artment, in coniicction with the Sinith- 
soidan Institution and Army Medical ■Museum, to make a collecting tour 
through western Now Mexico and ceidral Arizona. Dr. Palmer left 
Washnigton,,i\larcli 14, 1801), and arrived at Fort Wingate, New Mexico, 
Alay 5. at winch })oin.t he commenced his collections. Passing vrestward 
through the Moqui Pueblo to-.vns, and thence along the southern slopes 
of the San Francisco Mountains, he reached the highest point of the 
latter hi July. After se<2uring the summer phmts of this high mountain 
district, he proceeded, by. way of Prescott, througj] the desert districts 
of western Arizona, and along the course of tlie Colorado lUver to its 
moutii ; returning late in the season, through southern Arizoua, by the 
Gila Pivei', to Tucson • tlK-nce by way of Altar and Hermosilla to Guay- 
mas, in Sonora: and irom the latter place proceeded by sea to San Fran- 
cisco, reaclring that city in January, 1870. 

The results of Dr. Palmer's labors, a part only of T>'hich have yet come 
to hand, iiiclude many living ])lauts and seeds winch are now growing 
in the propagating houses of the Department. 

The dried plants thus far received number about four luindred species, 
of whicli twelve or more are new^ to science, and will be described by 
Professors Gray and Torrey. 

The numerous du]ilicates reeei\'ed Inn e been <iistributed to prominent 
botanists in tliis country aral in. Europe, anti will secure valuable re- 
turns to the Department in the vray of scientific exchanges. The policy 
of continuing such coUectioiKs under the direction of the Agricultural 
Department is inaniiest, and it is des^rabh^ that s])e{'iric appropriations 
for this object sl^ould be regularly made. 

EXrLOllATTOlXSi TIV TEi: I!()TA^yS'i\ 

A i;ivorai>h' oj)[)ortu]iity olieriiig lor making p(^rso]ial eAamiiiatiou 
of the region adjoining the vrestern extension of the Kansas Pacific 
railway, reaching to the ])ase of the itocky Alonntains and the Upper 
Arkansas Valley, i spent nearly tv/o months in that region, occupying 
the greater part of Septend)er ajul October, 1801). An iustructive exhi- 
bition of the influence of climate in moditying agricultural production is 
biought to view in passing from tln^, Inxuiiant liclds of eastern and 
central Ivansas to the more elevated and arid ])lains to the westward. 
Though the soil conthiues to exhibit all tlie evidences of agricultural 
capacity, in a deep rich loam, charged with ali tlie miiieral elements oi 
fertility, the absence of sufficient moisture in the atmospliere restricts 
the growth to varieties of low tufted grasses and peculiar plants 
adapted to arid climates. Along the course of the wide, open valleys 
a.nd intermittent wa.ter-courses, va.riable groves of cottonvrood and 
willovr t\Ti\ met with, wldcli constitute the only native sources of limber 
growtli i*®r tliis section r(^mote from the pine region directly ail joining 
tlie ba>se et the llot'l^y I^aonntain.s. Tliese characteristics are so plainly 
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marked in tlio veg'ctatioii as to offer at oiiee a satisfactory answer to the 
question as to tlio natural capacities ot this district for' cultivation or 
settlement. Vjiriable seasons may allow tlie occasional snccessl'ul pro- 
duction of qnid^ maturing grains on the grassy u])lands, and liivorahle 
locations, supplied with constant water from running streams or fed 
from artesian wells, may yield regular crops on limited areas; yet it 
remaius a question' to be solved by actual experiment whether bet- 
ter varieties can be introduced to take the i>lace of the nutritious 
buffalo and grama grasses for grazing purposes, or whether on the low- 
lands any introduced timber growth can better withstand the vicissi- 
tudes of climate than the jiersistent w^estern cottonwood. The native 
western grasses are by this time well known, both as regards their 
botanical characters and their nutritious grazing properties; and, with 
the disappeiirance of the untamed buhalo, tiieir economical meat-pro- 
ducing qualities ibr domestic herds Vvill soon be fully estabhshed. 

The practical question of tree growth assumes a much greater im- 
l)ortance in approaching the base of the Eocky Mountains, where ele- 
vation comes in to supply different conditions more favorable to arbor- 
escent vegetation. Thus the intense evaporation that robs the plains 
below of tlie greater portion of their superficial moisture, drying up or 
diminishing the iiumerous water-courses and wide, shallow river beds, 
charges the upper atmosphere with moisture, which is again deposited 
in the form of dev/ or rain on surfaces sufficiently elevated to become 
condensers. Tiiis caj)acity for condensation is met at an elevation of 
nearly seven thousand feet above the sea level, and at this point trees 
for the first time make their appearance on the uplands. An elevated 
scope of eouirny not directly or geologically connected with the Eocky 
Mountain range is met vrith to the south and southeast of Denver, com- 
prising a higli and irregular divide between the vraters of the Phitte 
and the Ai^k.;uisa.^ Itiver after their exit from the mountains. Here 
thrifty ])ino forests give a picturesque character to the uioderately vng- 
ged hindvscajie, ^\'hile the accompanying undergrowth also indicates 
a moister soil, wiiich Inis been found suited to ordinary held culture 
Vv'ithout the necessity of resorting to artificial irrigation. 

The practical questions connected with this more favorable condition 
of agricultural production regard, first, the extension of this tree growth 
by protecting the grov/ing timber from injury by roving cattle, and, 
still more, tlie wliolesale destruction of the large forests by the wood- 
man's axajid that wliich tV^llows closely in its train, the sweeping ravages 
of fire. 

The ])iOtcction of our native forests now constitutes cue of the ur- 
gent proljleiEis in reference to the future of the mountain districts of 
the far 'West. The advent of railroads, the ]n'ogi'ess of mining opera- 
tions, as \veil as tlie general advance of settlement, coll for large amounts 
of fuel, wiiicii will be taken from tlie most available sources without re- 
gani to the ihtuie; Itence there is great danger that the entire country 
will be sirip}}ed oi its ])rote(;tlng belts of timber, leaving the exposed 
soil a prey tv* those Hoods and droughts vvliich in European countries 
have Iifn ;niably followed the entire destruction of forests. 

Thcn'efore, not only proper means of protectioo should bo devised luid 
enforced by government authority, but encoiu'agetaent iilso sliould be 
gi^'e!l to extend the growth of ibrests, by the introduction of new varie- 
ties ada]Ui:d to the j^ecidiar conditions of soil and climate. 

To one ac{|uaintetl with our CListern ibrescs. the scarcity or entire ab- 
sence of iuan^^ of the ordinary Ibrms of deciduous tree growtli in the 
Eocky Mountain timber districts is noticeabie. Thus, we nowhere meet 
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vdUi the familiar s])ocic\s elsowlicrii cxhilyitcd in tlic eiiiii, walnut, 
beocli, &e., while other still lin\a'er <;eiiera, iiicliidiiig the oak, maple, and 
hirch, are reT)rescnted only ])y r-iiigie dwrirf species. The pines and fiis, 
including' eight dilierent species, comprise tlie entire mass of the moun- 
tain forests, interspersed here and there by patclies of aspen poplar. In 
this condition of things it is impossible to resist the conclusion that 
either the climate or soil, or both, are unfavorable to tlie giOAvth of decid- 
uous-leafed trees : and, lience, that the ordinary condition of forest rota- 
tion, in wliioli evergreens alternate vvith the deciduous tree growth, can 
not be expected, it is this latter fact vrhicli gives special force to the 
argument which insists on the protection of the iia tive forests and their 
extension over suitable districts. It is to be hoped that judicious experi- 
ment and observation on these points may be soon, put in operation to 
determine tbe best course for the promotion of tliis important ])rancli of 
tree culture in the far West. 

The recent unexpected development of agrienltaral production in the 
interior western region of the continent has a direct bearing on its future 
history, and will necessarily involve important commercial and political 
changes. Although a large development of meat products w^ould. natu- 
rally be looked for from the Avestern plains, wdu)se desert featares have 
long since disappeared in the light of actual exploration, it vv-ould hardly 
be thought probable that western-growii wdieait vronld hi),d its Nvay to a 
market in the Mississippi Yalley and the eastern a^griculturad districts. 
Yet such a movement is now being plainly Ibreslunlowe:], a]i--l tlie time 
is not far distant when wheat fields ripened in tiie upper va.lleys, vv ithii! 
sight of Ilocky Mountain summer snows, vnll conipetv^ with less produc- 
tive crops grovrn in Minnesota, Iowa, and Wi.^iconsin. It has only lately 
been discovered that greasewood flats and, verdureless, baked clay bot 
lom lands, wlien subjected to a judicious process of irrigation, Vvull pro- 
duce crops of forty, hfty, and sixty bushels of clioice Avheat to the acre, 
wdiile the harvests are entirely secure from danger by fail rains, and the 
struggle wdth introduced foreign weeds and insects is as yet irnknowu. 

One of the advantages of a dry climate is that tbe soluble mineral fer- 
tilizers of the soil are not w^ashed out by constant rains, and thus 
transferred by running streams, to be deposited in river deltas for the 
benefit of distant geological eras, but are retained, subject to local de- 
mands, under an experienced system of irrigaliom ilow far tliese facts 
ma.y tend to modify the direction and scope of ligriculturai industry on 
tliis continent would hardly come witb in tlie range of a botanical report. 

EE^sEi^ITS TO Jm miJllYBD FUO^l A Tn/VT[0::AT. IIj-;MJAllir^I. 

I may here call attention, to the value and iniportancc of a complete 
collection of our native plants, in an accessible form and scientific 
arrang;emeiit, as now designed in the herbarium of this Department, in 
connection with living specimens in the propa.gating gardens, green- 
houses, and arboretum. 

Tlie great mass of facts connected with the varions ami multiplied 
forms of vegetation can be brought together for satisfactory coarpari- 
son and study only in the compact form of dried specimeriS scientific- 
ally arranged. Imperfect a.s this amy be in many respects, represent- 
ing tlie living ncshness of grovring vegetation by the dried raummies 
of the lierbarium, it is the oidy practical way of bringing side by side 
the widely scattered denizen.s of the field and'forest, and of ascertaaniiig 
the essential characters on which any suitai jIc classification can be based. 

The class of plants in which agriculture is especially concerned, namely, 
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flic /.ri ;?;'Ses j^ihI the grain producers^ can be readil;y imvservediii diicMl 
:-:]:)^^eii2ieiJs so as to exliibit in a tair degTee, not ouly tlie botanical ebar- 
;i(:ter8 on v/hicli ciaissitication is baaed, but also to give a correct view of 
tlicir iiatRi'al a:s[)cct. 

Anotiier view of tlie ('aseis presented in the well-established fact that 
the naturrJ vegetation of any conn try affords the clearest \ iew of its 
agricnltiu'iil capacity, as well as its climatic leatnres. That which the 
geologist dimly deciphers, in the Iragnients of leaves inii)ressed on rocky 
tablets, of the climate and vegetation of past ages, is more plainly mani- 
fested to ns in the ])reyerved specimens of the herbarium. Thus, from 
a complete set of the plants of any particular district, we can at once 
decide, with the k^ast expense of time and costly exi)eri]nents, to what 
class of agricultural products it is best adapted ; where native grains, 
grasses, fibers, fruits, and timber can be most successiully supplanted 
by corresponding cultivated articles; and in thus directing agricultural 
toil to its surest reward, science takes its proper raidv as tlie liandmaid 
to labor. 

AOKNO WLED CniET^rT S . 

In conclusion, I luivc to acknowledge my indebted jn.\ss to the following 
gentlemen for information and assistance in. determining new or doubt- 
ful plants: to Professor John Torrey, of Ncvr York, in addition to his 
gratuitous labors previously mentioned, I am under special obligation for 
judicious advice in tlie arrangement and preservation of the general collec- 
tion, as well as tlicdetermination of species inthoseliimilieswliich hehas 
particularly studied; to Professor Asa Gray, of ('ambridge, Mass«, for 
the idenLih(%atioii of Icnown species and dcscri])tions of such as are iiew, 
and for iidvi(^e and assistance in procurii^g vrorks of reference and 
means of research ; to Dr. George Engelmau]], of Hi. Louis, Missouri, 
for determinations in the difficult family of ])lants v/hicli lie has so 
thoroughly examined and largely illustrated; to Professor Creorge 
Thurbev, of Nrnv York City, for naming several sets of grasses from 
various western collections; to William Sullivant, of Ohio, ibrthe 
determination of mosses; to Professor D. C. Eaton, of Y^ale College, 
Haven, for tlie arrangement of ferns and the determination of 
doubtful species ; and to Colonel S. T. Olney, of Providence, PJiode 
Island, for naming and arranging the Carices in the general collection. 

It is o]dy by the continued cordial co-operation of these living expo- 
nents of botanical science tliat the duties properly devolving on the 
botanist to the Agricnltnral Department can be ia any measure satis- 
factordv fulfilled.' 

C. C. PAEPtY, Botanist. 

Hon. HoiiACE Oapron, Commissioner. 
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REPORT ON AGRICULTURAL METEOROLOaY/^ 

Sir: In response to your requirement I present the following as the 
result of my invesiigatious concerning^ the ^'iniluence of climatologic 
agents, atmospheric Jiud terrestrial, npon agriculture." 

FUNDAMENTAL RASES. 

There exists still a profound aud lamentable disagreement, in most of 
our speculation^, between the abstract sciences and the concrete sciences, 
or between theory and practice. A conception theoi'etically just is oi'ten 
in practice faulty. In this uncertainty the practk^jilists recoil from the 
assertions of theorists, and empiricism is indehn itely i)ro]onged. Another 
vexatious circumstance Avhich deters practicalists from serious studies, 
results from the fatal inaptitude of many theorists in the application of 
their discoveries. When they are forced to establish some relation bo- 
tw^een two or more sciences, the practical aim is entirely o^'erlooked in 
a multitude of foreign considerations. 

To throw a ray of light into this chaos, we must methodically system- 
atize the phenomena corresponding to each science, and subuiit tliem to 
experimental proof. Then truth appears i]i all its clearness, and the 
most complex facts become the results of the simplest lavrs. It is then 
that the practicalist boTVS to the theorist, and science advances with a 
steady step. 

I have adopted in this report the profound classitication of sciences 
fonnulated in 1822 by Auguste Comte. t According to this |)hiloso})her, 
all knowledge is embraced in tw^o orders of sciences. These are, the 
abstract sciences, whose object is thediscovery of the general laws which 
regulate the divers classes of phenomena, and the concrete^ or practical 
sciences, which consist of the application ot these laws to living beings 
and inanimate bodies. 

The abstract sciences are but six in number: Mathematics, astronomy, 
physics, chemistry, biology, and sociology, (the empirical politics of the 
day.) All other sciences are purely concrete, or practical. Such is the 
historical order in which these six sciences have successively appeared ; 
such is also the dogmatic order in which only they could be classiiied. 



* TIio prjictical relations of meteorology to agrieiihuro arc not iiuderstood by farm- 
ers, and evidently only partiaUy known, in tlie infancy of science, by the most ad- 
vanced of its professors. The Commissioner of Agricultnre, feelin^: the iraportance of 
the subject, commissioned Professor Andre Poey, late director of "the observatory at 
Havana, to report npon it ; aud Professor Henry, Secretary of the Sinitlisonian Insti- 
tution, who has written much in this direction, thus indorses its practical value, vrhile 
dissenting, as a member of a dilierent school of s«.'ience, tl'cmi tlie delinition of meteor- 
ology given by Professor Poey. — [Ed. REr.] 

" S:\rrnisoxrAX Ixstitutiox, Jnril 22, 1S70. 
" Dear Siii : I have examined the accompanying report by Professor Poey on meteor- 
ology as applied to agriculture, and although l\lo not subscribe to his delinitioii oftho 
scitiuce, nor to some of the extreme views he presents, yet I corisider the report an 
elaborate exposition of the latest facts and speculations on the subject, which I think 
will be regarded both as instructive and suggestive by the agricultural comiiuuiity. 
" I b.!ive the honor to remain, very truly, your obedient servant, 

'MOSEPH IlEXKY. 

^^Hon. n<^nACE G-vrnox, 

Coiniiiissio)icy of Ar/riculUirc" 

t Cours do Philosopliie Positive. Paris, P-i^.O-bS 12. G vols, Svo. Kcw edition published 
in 1864, with a, preface by Lil;tr6. 

7 
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and siicli even is tlio syntlietic order of iucreasing complication of 
plienoinena ^vliicli each of these abstract sciences includes. 

Each science becomes positive wlien all its phenomena are referable 
to iixc^d lavv's. Before this they are governed more or less by metaphy- 
sical principles, or by absurd prejudices. They are slower in reaching 
this positive st'<de as the complexity of tJieir phenomena increases^ and 
their eina;icii)Lition from metaphysics is the more rapid according to their 
simplicity. Tlie simplest S(uences are those comprising the most ele- 
mentary plienomcna, and whose lav/s nvo the most general^ as in astron- 
om.y, AYjiicli is entirc]y founded on the great lnw oi uuiversal attraction. 

Accordiiig as a science is intimately de})C]nlent u])on a greater num- 
ber of other sciences, and according, aJso, as the complexity of its phe- 
nomena increases, it requires an equal knowledge of ihc Vy liole for the 
resolution of the least problem. 

This is precisely the case with agriculture, whicli in x)art depends 
upon, vegetable physiology, and this last upon vegetable anatomy ; on 
the other side upon atmospheric and terrestrial meteorology, and this 
upon physics; then upon organic chemistry, and tlrls upon^inorganic 
chemistry. Such are the three double collateral sciences vrliicli directly 
iniiuenco the cuitiva.tiou of plants. But simultaiicously we must con- 
sider astronomy, botany, and geology, which advance parallel with 
vegetable physiology, meteorology, and organic chemistry. "We can 
thus extend our sphere of comx)arativo influences until it embraces the 
entire ileld of human knowledge. ^Ve now comprehend wljy agricalture 
as a science is so backward. The principal causes are its complexity 
and its tendency to routine. Let us, therefore, adopt a rational method 
in the art of American cultivation, and submit our hy|)o theses to rigorous 
experiment. Uniting thus precision with utility Ave nntke agriculture 
scientilic, and at the return of each year we imay have rich harvests. 

ilenceforth it is useless to fruitlessly exclaim against the impotence 
of science, if we do not ])rocure it the ineaiis or dieting Avisely. Govern- 
ments can never convert the funds of the state vdth more utility than 
in the increase of its agricultural products — tlie prim-iry sources of 
national wealth. 

I proceed, accordhig to these fundamental bases, to the task of lixing 
the serious attention of agriculturists and horticultnrists upon the 
principles and ex])eriments which have enriched scicjice within the last 
levv years. I begin, so as to be understood, with the deUnitions Vvduch 
Avili be used in tins report, of agriculture, meteorology^ climate^ life^ and 
the medium. 

Agriculture. — ^S'o dchiiitlon yet proposed takes into account at once 
the three fuudirmental i)oiuts constituthig this science, namely, the 
organizatioii of the plant, tlie iuiiuence of the atmospherico-terrestrial 
medium, and the iigricultnral product. Agriculture is a concrete 
science, tliat is to j;,ractical^ because it draws in ad^'ance the scien- 
tilic principles dire(!tly rehited to it from all the abstract or speculative 
sciences. As horticulture is the art of cultivatiiig gardens and in-lields, 
so agriculture is, iii the last analysis, the art of cultivation on a large 
scale — grande culture. The old dchnition.s Avhichhave, besides, made 
agriculture consist of the cultiA^ation of the soil, are still more erroneous, 
as it is, on tlie contrary, the plant Avhich is cultivated under the condi- 
tions of tiliage and atniospheric exposure most suitable to its production. 
I have, tirerefore, dellned agriculture: ^'The concrete science Avhich 
studies the vegetable organism, under the influence of internal and ex- 
ternal moditlei-s, and in its relations to the art of natural production." 
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Meteor olo(jy.~l liove deiined meteorology: '^Tlio concrete science 
which treats of the laws of atniospheric variations, in their relations to 
organized beings, as men, animals, and vegetables.'' i^rom this point 
of view the name of atmosplicrology would be much more appropriate, as 
all the phenomena of the atmosphere are only variations of the physical 
and chemical properties of the dynamic forces which act through the 
air. iS'oiie of these phenomena can be considered independently of each 
other, because they are always ]n^oduced by some antecedent variation. 

GUmaicfi. — I also propose the following definition : ^'Climates consti- 
tute the local and differential relations of the laws of atmospheric vari- 
ations, in their actions ni)on organized beings, and in their reactions upon 
the inorganic medium.'^ By this conception of climates we now per- 
ceive liow the true relations existing between vegetables and the atmos- 
pheric agents have been hitherto based upon ideas wholly false. Hence 
the innumerable errors committed in the appreciation of climates, in 
accordance with the limits of temperature proper for foliation, tlower- 
ing, and lru<'tiiication, as vrell as tiie ther^nometrical degrees necessary 
for each ])hysio]ogical act of the i>lant. This error comes from having 
considerecl each individual plant as a kind of fixed thermometer, in place 
of looking at it a.s :i true integratiijg ma(.'lxine, performing complex and 
continuous work. 

LU'e. — Accordin.g to the profound conception of Auguste Oomte, life 
(animal and v egetable) results ^^from a double molecnlur r.iotion, gene- 
]\al and continuous, of composition and of decomposition, in relation 
to the organism and tlio inorganic medium.'^ 

Tlie VAcdium. — The notion of life supposes not only that of a being 
organized in such nmnner as to i)ermit the phenomena constitutii^g the 
vital state, but sni/-])oses further the not less indis])ensable idea of the 
ensemble ei external agents, physical and chemical, propi^r to furiush 
to the organism the priin;iples necessary for its nrdrition and the mani- 
festation of the properties of its anatomical elements.-- This ensemble 
of conditions we name the medium. 

The id.ea of life and that of the medium are i^vo conceptions so in- 
separable iiom each other that no life is possible in a medium improper 
ibr the aceomplishment of organic phenomena. Tliero must be a certain 
hrtrmony betvreen these tvro media. As this harmony diminishes, the 
phenomenon passes from the normal state to th.a.t of sickness or j^ertur- 
bation, a proloiigation of Avhich occasions death. Organic perturbation 
niay occur in three ditfercnt modes, vdiich it is important to fully under- 
stand belbre proceeding to analyze the nature of ilie perturbation. 

1. If tlu^, medium is much more permanent; si mpler/aud more general, 
the living being alone is modified. ^ ' o j 

:l 11* tlie medium is much more unstable, nK)re complex, and special, 
it is then more modilhible than the living being. 

3, If the medium be as complex as the living being the modifications 
^\'iri correspond in both terms. 

In the capital question of the reciprocal inlluence of clhnatoloaic 
agents upon living beings, and vice versa, the problem tobe first resohTd 
by wiiy of experiment is the following: To learn and separate, in me- 
teo]'ological observadiojis, the sum of the actions of the medium, s^-raviry, 
lieat, light, electricity, &c., favorahle for organic existence, from tlie suni 
of actions unfavorable tor this existence, and, after this correction, to 
calculate the eftects of action and reaction between the being and the 
mediuin.^' 

This problem ha^dng been formulated by xUphonse de Candolle, solely 
with reference to the influence of temperature on vegetation, w^a^^. ex- 
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tended hy nie, in 1857,* to all the other iiieteorologieal iufliieiices, by in- 
trodiiciiif^" tlie luosi ea])ital (^leineiit of tlie action of niediii upon living 
beings, an([ of thoir reaction upon media — a consideration overloolied 
by tlris savant. 

Tiic persistent b.armony between vital forces and external modifiers, 
^vhicli concur in the ])henoniena of life, being thus established in the 
theory of media, tlie last problem remaining to be practically resolved 
is the follovring : A living being and a medium being given, to deter- 
mine their reci])3 ocid iniluence." 

Su(di is the course v>diich T will pursue in examining those meteoro- 
logic and climatologic elements that exert any iPiimence upon vegeta- 
ble life, iu its reliction to the agricultural iirt. 

THE coe":]:latio:; at;i> conservation of forces apflied to the 

VITALITY OF SEEDS AND aR0^yTII OF PLANTS. 

In his ]>resident"s address to the British Association for the Advance- 
ment of Scieiuic, (Xe\vcastle-uj)Oii-Tyne, 18G3,) the celebrated engineer, 
Sir AVilliani Armstrong, remarked that the nevv' vievv\s on the correlation 
and conser^ratioii of forces constitute the most important discovery of the 
present century. ^Vccording to this gre;it principle we know, for instance 
liow much mechanical force is needed for the production of a given amount 
of heat, and the (converse. Yfe thus express, numerically, the law of the 
invariable quant itative relation betvreen motion raid heat. AAhen we 
appeal to ex])eriaK:nt we lind that raising tlie temperature of a given 
weight of water or.e degree of the Centigrade scale corresponds to the 
elevation, of an equal Vv'cight to the licight of i,31U.) feet, or 772 feet for 
one degree of rahrenlieit's scale. Tliis immber is the r.icclianical cqitiva' 
lent of heat. 

The principle of the correlation, con.servation, and equivalency of heat 
and jnotion has been extended to Jill the for<*es both of organic and 
inorganic nature, :ind lately to the intellectual and moral functions. 
We tliiis ideutiiy all tlie forces acting in the living body with tliose act- 
ing in the inorgiinic in averse, the former having only a higher degree 
of complexity. 

Hence th(^ organic constitution (animal and vegetable) may be com- 
pared to an en;:;'ine in which heat is the i)rincipal agent. The povrer of 
the steam engine is derived from the heat ap})lied to its boilers, which 
heat is but the expression of the cliemical changes iiivolved in combus- 
tion. Tlie sarsie vritli vegetable activity, the force of the solar light being 
used up in tlu^ defjoiuposition of the carbonic acid of the atmospliere by 
the grovriujjc ])hint. t Combustion iu the furnace of the steam engine is 
sustained eitlier by wood vrliich is the product of vegetation or ])y coal 
wliick represents tlie vegetable lite of a remote geological epoch. ]]i 
cither (;ase, therefore, we come directly or indirectly to solar radiation. 
But as Lie]:>ig says, our animated machines create no power, but oidy 
return Vvha.t they have received from the external medium. 

This grounfl was llrst talcen in 1815 b}' Dr. Mayer t in a^ remarkable 
essay in Avhich lie distinctly set forth the principle that the source of all 
change.^; in the living organism, animal and vegetable, lies in the forces 
acting upon it from without, while changes in its own composition 

Keviie. ct Mnoazni (]o Zoologie, Paris, 1857, Nos. 8, 9 ; ISnS, Nos 2-G. 

t This Av:is (Liscovered by tke gemiis of Sir John Horschcl (rJ'tcrward by George 
Steplicnsoii) bci;)ro the gxMicnil doctrine of the correliition oi Ibrctvs had heeu given 
to the world by Tdaycr Grove. 

t Die Oroanischo Beweguiig in ilirem Znsemmenliai]c;o niit deni Stoffwecliscl. HeU- 
"bronn, 1845., 8vo,, pp. 112. 
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Wrougfat by these agencies were the immediate source of the forces which 
are generated by it. 

In 1850 Dr. Wm. B. Carpenter* aimed to show that the doctrine of 
the ^^Correlation of Physical Forces '^propounded by Grove was equally 
applicable to those vital forces which must be aissumed as the moving 
powers in the production of purely physiological phenomena 5 these 
forces being, generated in living bodies by the transformation of light, 
heat and chemical action supplied by the world around, and given back 
to it again, during or after life, cliieiiy in motion and heat but also to a 
less degree in light and electricity. He suggests the probability of 
extraneous forces such as heat, light, and chemical afi&nity constantly 
acting upon the germ 5 so that all required is a structure capable of 
receiving, directing and converting these forces into those which tend to 
the assimilation of extraneous matter and the definite development of 
the particular structure. He shows how dependent the process of germ 
development is upon the presence and agency of external forces, partic- 
ularly of heat, and how it is regulated by the measure of this force sup- 
plied to it. 

The Yitax. Force. — From the highest antiquity innumerable theories 
have been proposed explaining the vitality which precedes the develop- 
ment of the germ, the reproduction and organization of living beings, 
animal and vegetable. That action has been successively attributed to 
an entity^ a principle, an agenty or a force, acting on organic matter exte- 
riorly or interiorly, or in fiotli cases at the same time. 

Professor Joseph Henry,t secretary of the Smithsonian Institution, 
thinks that "vitality is a directing principle and not a mechanical power, 
the expenditure of which does work. This principle, as an engineer, directs 
the power which is given out when a part of the oxygenized molecules 
runs down into inorganic matter, namely, carbonic acid and water, &c. 
Ey the term running down he means to indicate the passage of molecules 
from a state of less chemical stability to one of greater, which is the 
•case in the passage of organic matter into inorganic matter. It is well 
known that organic matter is in a very soluble condition, while carbonic 
Xbcid and water, into which it passes, possess a high degree of stability. J 

Dr. William B. Carpenter believes that " what the germ really sup- 
plies is not the force but the directive agency; that rather resembling the 
control exercised by the superintendent builder who is charged with work- 
ing out the design of the architect. The vital force w^hich causes the 
primordial cell of the germ first to multiply itself, and then to develop 
itself, is directly and immediately supplied by the heat which is constantly 
operating upon it and which is transformed into vital force by its pas- 
sage through the organized fabric that manifests it. Thus heat, acting 
through the germs, supplies the constructive force or power by which 
the vegetable fabric is built up." § 

There is evidently in this hypothesis of Dr. Carpenter a double error 



* On the Mutual Relations of tlic Vital and Physical Forces, Phil. Trans., 1850, a^oI. 
cxl, Part II, pp. 727-757. 

+ Proceedings of the American Philosophical Society, June, 1843 to Decemher, 1847, 
vol. iv, page 127-129. Reports of the Commissioner of Patents for 1857. Agriculture, 
p. 442-446. 

X This definition was given me in writing by Professor Henry himself. 

$ British and Foreign Medico-Chirurgical Eeview, 1848, p. 235. Phil. Trans., 1850, 
vol. cxl, Part ii, p. 727. Proceedings of the Royal Institution of Great Britain, 1858-62, 
vol. iii, p. 206, 209. New Quarterly Journal of Science, 1834, vol. i p. 76, 259, reprinted in 
Youmaus's Correlation and Conservation of Forces, New York, 1869, p. 401-433. See 
also Bdinb. New PhU. Journ., 1838, vol. xxiv, p. 327-352; British and Foreign Med. 
Review, 1843, vol. xv, p. 134, and 1851, vol. viii p. 237. 
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of idea and of facts. If the germ supplies not the force, but the direc- 
tive agency, how can the force-heat supply to the germ the constructive 
force necessary to build up the vegetable fabric, unless the germ in itself 
could partake of the force of that heat ? It would be, in other terms, a 
force acting on another force, without the latter being influenced by the 
lirst force. It is, in one word, an impossibility. As to the question of 
fact, the production of heat in the germ is, from its origin, at the same 
time, a cause and an effect, consequently it cannot be the primary cause 
of its development. * 

The decomposition, for example, of the carbon from the grain and its 
reconstruction in carbonic acid cannot take place without a chemical 
action and reaction, which, in both circumstances, produces heat. 
Which is the force that precedes here ; is it the chemical, or the calcific 
action? We could just as well say that the chemical action is the con- 
structive force of germs, and in that case we should come near ilie 
^^running down" of Professor Henry, which is nothing but a purely 
chemical operation. 

That which proves the non-identity between the vital force and heat, 
electricity or magnetism, is the experiments of Dutrochet on the cir- 
cular movement of the sap in the cellules of the eliara. He found that 
heat and electricity act on the circulation of the cham in the i^m3 
manner as other forces called ejoeitinfj^ in diminishing its velocity, caus- 
ing it to cease altogether, and establishing it anew. But the magtaetic 
force, even v/hen it is prodigious, does not exert any influence. From 
tiiis, Dutrochet concludes that no relation exists between the vital force 
wliich produces the circulation of the chara, and that of heat, electricity, 
or magnetism.* 

Joseph Le Oontc, of South Carolina, has published ideas very similar 
to those of Professor Henry, with whieli he was acquainted before tlie 
issue of that gentleman^s memoir, though he has made no mention of it. 
He advances the idea that the composition of the carbon of the seed and its 
combination with the oxygen of the air, to form carbonic acid, sets free 
a force by which germination is effected, and which suffices to organ- 
ize the rest. ''By the formation of carbonic acid,'' says he, "the seed 
loses weight, and decomposition and loss of weight is absolutely neces- 
sary to develop organizing force — ^the loss of weight being in fact the 
exact measure of that force. If an insoluble food be found capable of 
conversion into soluble form without loss of carbon, then germina^on 
of the seed might take place without loss of weight, by the direct con- 
version of the heat into vital force.^t 

Other authors, as !N'ewport,f consider light as the primary source of 
all vital and instinctive i)ower. Fowler § thinks that not only vitality 
has correlation with all physical forces, bnt it is the artist of its own 
coils. Paget II advances ^hat every impregnated germ has in itself and 
in the properties with which it is endowed the power to develop itself, 
according to a law, into the perfection of an apjjropriate specific form. 



* Comptes Renclus de rAcademie des Sciences de Paris, 1837, vol. y, p. 775-784 j Anna- 
les des Scienceg NatureHes, 1838, vol. ix, p. 5, 65 ; Memoires de TAcadeiuie des Sciences de 
Paris, 1842, vol. xviii, p. 439-504. 

t Proceedinrrs of the American Aasociartion for the Advancement of Science, 1860, vol. 
xiii, p. 187-203 ; American Journal of Sciences, 1859, vol. xxviii, p. 305-319. 

X The Athonaium^ December 6, 1645 ; see Dr. Carpenter, Phil. Trans., 1850, yol. cxl, 
Part ii, p. 757. 

§ Report of the British Association for the Advancement of Science, 1849, Part ii, p. 
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when the germ is placed in fiivorablc conditions. "We may specialize 
it," says he, "as the germ-j^oiccr, in consideration of its having its appar- 
ent origin and intensest action in the germ." 

The great doctrine of correlation and eqnivalency of physical forces, 
as applied to vital forces, is not yet clearly nnderstood. We must first 
bear in mind that the la^vs which preside over vital phenomena, moral 
or social, differ from the laws of physical and cosmological phe- 
nomena only in a higher degree of complexity, always increasing from 
nutrition to innervation and intelligence. They are only less and less 
simple, less and less general, and more and more subordinate to the 
action of a suitable medium. But these three orders of laws, physical, 
vital, and social, are by no means identical, and there is not even a gra- 
dation, nor an insensible transition from one to the other, as Darwin Las 
supposed in his series of animals and vegetables. 

The elementary properties of matter, according to circumstances, mani- 
fest themselves every where simultaneously, obeying the universal law for- 
mulated by Auguste Comte, of the equivalence between the action and reac- 
tions'^ the manifestation of one exciting the manifestation of the other or 
of many others of the same kind. This law is already foreshadowed, and 
it is the one which we study to-day under the name of the law of the 
conservation, correlation, and equivalency of forces, or of the mechan- 
ical equivalency of heat, &c. Hereafter wo shall arri\'e at the knowledge 
of the mechanical equivalents of rltalj inteUcctnal^ and moral forces ; then 
this law of solidarity', derived from the sijiuiltaneonsness of action and 
reaction, will lead us natural]}^ to the identity of all properties of matter — 
in other words, to tlie unity of forces. This unique force is perhaps n7ii- 
versal attraction. It will be the beautiful ideal of science. 

According to this principle, I iiroceed to explain the true source of 
vitality. 

From the most distant suns and nebuhe to the smallest particle 
before our eyes, matter, unique and identical, everywhere reveals the 
same i^liysical properties of gravitation, lieat, light, &c., and the 
same chemical properties of composition and decomposition. These 
are properties immanent to laatter created from all eternity. 

Experience shovv's us to day that irom all the bodies wliich form the 
inorganic world tliere are but four principal ones vvliicli enter as integral 
parts of the weft of living beings, and these arc oxygen, hydrogen, car- 
ibou, and nitrogen. But the fiict th.at living beings are only formed of cos- 
mical elements leads us to an important view in philosophy, that vital 
Ibrcc is immanent to organized r.iatter and inherent to the elements 
v/hich enter its composition, on tlie r.ame ground by wliich gravitation, 
heat, &c., are inherent. 

One olrjects in vain tliat in the vitality of tlie germ the physical or 
chomieal elements introduced in. organic combination acquire new prop- 
erties wliieli they did not ]}ossess previously, as in the case of sulphuric 
acid, vrLiich shovrs jjvoperties diiierent from those wliich belong to oxy- 
gen and sulpluir. Tliis objection v» onid stand good if the nevr compound, 
suipiuiric acid, should manifest properties diileren.t from tiie chemical 
om\ But it is only a transformrition of the eleinents into another chem- 
ical element more eomxilex. Tlie sam.e, the elements susceptible of or- 
ganization, show but equal vital properties in the translbrmation into 
other vital elenuMits more comi)lex aiul less unstable to form vege- 
table and aininal organisms. Consequently, vre cannot say, as Dr. Car- 

Judgi.'i^j; WiVAi tli3 a;l^v, Aii;j,"ii.S(:o Coiutc may 1)0 cousidercd as liaviiig iiiado tjio llrst 
Ktcp tovraitl tlio i'ouiida 11021 oi' tiic (loctriiie of tlic C(7rrelatioii aiul c(jui\ alencc ot 
forces. 
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penter woulil do, that heat is traiisibrjued into Yital force by its passage 
throngli tlie orgauized fabric." 

Mliller lias very well shown that in the germ the force of evolution 
reaches its highest power ; the nearly microscopic impregnated ovale be- 
comes a body considerably larger ; when it leaves the bosom of its parent 
the evolution is much less rapid; it is still less from infancy to j^uberty ; at 
the adult state evolution arrests itself, and only makes u]) its own losses, 
and finally it ceases to compensate these losses 5 organic degeneration com- 
mences, until it becomes an impossibility to be, according to the phi- 
losophic expression of Foutenelle.* 

As ob>sci'\ es Littre, This evolution can be Vv ell represented by the 
curve of a projectile, v/liose moveuient is most rapid at the moment of 
departuie. decreases gradually, and ends by stopping altogether. As 
the ibrce of projection lias space for its douuibi, and the projectile is 
aimed at a certain point, the force of life has time tor its domain, and 
the germ is aimed at a certain term of duration.'^ f 

The duration of life is further subjected to the physical lav»s which 
govern our projectile ; for it is an axiom in physics that movement once 
begun would last forever if it were not at last destroyed by the resist- 
ance it encounter's. The vital force or the life also would last indefinitely 
if it were not destroyed by its resisting medium. This medium is the 
molecules which are constantly added to and taken from the organism, 
and which constitute nutrition in the double motion of composition and 
decomi)Osi tie a, thus offering to us the true definition of life. But this me- 
dium being double, that of the cosmological world aflects principally our 
X:>hysical organization, and the other in the social world inliuences prin- 
cipally our moral nature. So the cause of natural death is the resistance 
of the molecular medium. The source of life is also the soin'ce of death. 
Of the three fundamental activities of matter, nutrition, mobility, and 
sensibility, a gr(iat number of living beings, such as vegetables, do not 
possess the two last, and still die by natural death. The plieriomenon of 
natural death is then cxxluHivehj aftixed to the phenomenon of life by the 
movement of com])ositi()n and decomposition vvLiicli constitutes nutrition. 

It may still be olj.iected that if vitality consists in the immanence of 
orgariic nijitter itself, why does not liie spring from all the possible com- 
binations of tiiiit matter. It is in this capital question that the immense 
influence of the medium on the development of the germ is sho wn l)y the 
following solution: An isolated inorganic molecule does not manifest 
certain essential properties ; for example, does not show any electric or 
magnetic action unless it is placed beside another molecule, under the 
conditions of iniiuence and reciprocity necessary to those eflx3cts. Simi- 
larly, in the state of isolation, another molecule vill not seem to own 
any aflinity of combiiuition vithout the required contact, immediately 
on which the chemical action appears. It is exactly what happens with 
the isolated organic molecule, which vrill not (levelop its vital forces un- 
less it be plained in ii convenient nuHliuui ibr this new manifestation. 

'^The duality,'^ says Littrc, ^-brings in evidence properties immanent 
to matter, and does not create them)' lu the supposition of Dr. Carpen- 
ter, the germ would have created a new force, at least a new property,^ 
by the tiansibrmation of the caloriiic into vital force. The principle of 
the tvansformation of forces is not well understood by a great number 
of jjlrilosoY^hers, for there is no transformatioji of forces, properly speak- 
ing, but a dynamic cqiuxalence of all the forces of nature. 

"" The pliil((s:opbcir FoiitoncUo, clyiii;.!; at the ai^e of Dl), wlicn asked Avliat lie icli, rcphcd 
'^Uue diiiicuito cVctrc/' (a dillicuity to be.) 

tlicvuc do Philoso^iliie Posmve; PariS; ISG^, vol. ii^ p. 104. 
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The properties of life lii-o osseirrialiy clieiiiieiil, ii.; i in'y consist in a con- 
tinuity of coni])osition and (lecoii>s})ositio]) ; the sanie, at the moment 
when any chemical combination taices place, a change happens analo- 
gous to life. The only difference is, that in chemical action the phe- 
nomena are instantaneous, and the body becomes again completely inert, 
while in every organism it renews itself as h^ng as the movement of com- 
position and decomi)osition lasts. All organized bodies ])hiced in a suit- 
able medium x)resent the double movement which cliaracterizes life, by 
the increase (nutrition) and decrease of its anatomical elejuents. So the 
vital force is not a cause ; it is, on the contrary, an eilect, a modus opc- 
randi^ an immanence, in one word, the law of organic matter, as univer- 
sal attraction is an immanence and the law of inorganic matter. The phe- 
nomena of vitality arc therefore \mt pvopertkfi of tissue^ ^v]uch are repro- 
duced afterward in each anatomical element. 

It is by not distinguishing these physiological ]>roperties from those 
purely x)hysical and chemical that many savants have attributed the 
vital force to heat, light, chemical actioii, &c., vfithout distinctly per- 
ceiving that each one of these forces is correlative and developed simul- 
taneously in all the inanifestations of organic and inorganic matter. 
Although some of these ])rGdomiiiate in certaiji circumstances, they are 
no more the cause than the effect one of the other. For example, elec- 
tricity produces magnetism, and this in turn engenders electricity. 

We must, therefore, well determine, as the positive school has also 
done in the x)henomenaof vitality, the character w^hicli distinguishes the 
three fundamental properties or activities of matter, which are, hrst, the 
physical properties of matter considered as a whole, in which tlie atomic 
disposition remains invariahJc^ as in gravitation, heat, light, &c.; second^ 
the chemical properties whicli embrace beside all the ])hysical i^roper- 
ties, those of composition and decomi^osition, by modifying the atomic 
disposition by the aid of binarii connection ; third, the vital properties, 
where all the physical and chemical properties of matter are coni])licated 
with the phenoinena of life ; tluit is to say, witli the continuity of mov^e- 
ment, the composition and decomposition whicii constitute nutrition. 
After such a distinction it is impossible to confound the physical pro^)- 
erties of miitter vdth the chemical and vital properties. 

If I have extended these remarks on th-vi capital question of the cor- 
relation and equivalency of forties physical and vitai, it is nob only be- 
cause the subject is nevv^ and ill understood, but because of the important 
ap[>lication which can be nmde of it to agriculture. When the cor- 
relation of all these forces is well understood, agriculture will be able 
to direct them according to its wants, to the high pro lit of culture. I 
shall mention a striking fact vvhich conlirms this assertion : the method 
of propagating ])lants by cuttings adopted by the able horticulturist, 
William Saujiders,* su])erintendent of the experimental garden of this 
Department. As we apply heat or cold to one of the two extremities of 
the cuttings, we obtain buds and leaves, and roots at the other, direct- 
ing and concentrating the vital force at pleasure. 

INFLUE^aJE OV the solar SYSTE31 UPON VEGETABLE LIFE. 

Static aiul dynamic a.stronoiny ]>lays in ujcteorology a jjart of the 
highest importance in relation to aninnd and vegetable life. 

It is incontestable that the toial duration of life, and thiiL of its prin- 
cipal natural phases, necessarily depeml upon the proper angular velocity 
of our planet's rotation, which varies with the latitude. Augaste Couite 

*Thc Iloi'ticiiUuiist, Nevv York. 18G0, voi. xv^, |>. 2-2-23, CD-GO, 15-1-157. 



'"Aug. Uomto, Conrs dc rnnosopiuo i'osiLivc. i-r.ns, i^oc, toi. m, j). u-<i.5. 
t Elements of Agricultural Cliomistry. London, 1614, p. 31 and 1 pi. Collected Vv^orks, 
edited by Joliu Davy, M. D. London,"^ 1840, vol., vii, p. 200, Plate L 
t Dc La Hire, Menioire dc I'xVcademic des Sciences de FariS; 1703. 
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very well remarked, other things being equal, that the duration 
of life must be less prolonged," especially in the animal organism, ^'as 
the vital phenomena succeed each other with more rapidity." 

In the equatorial regions, for instance, where the earth's rotation suf- 
fers a certain acceleration, the course of the principal physiological phe- 
nomena also suffers a corresponding acceleration. Henca results neces- 
sarily a diminution of the duration of life at the same time with a vege- 
tation more luxuriant and vigorous than in the temperate or frigid zones, 
by the power of the dynamic forces, which act mechanically, physically, 
and chemically. Thus the angular velocity of theearth's rotation, united 
to the duration of life, is wholly inseparable from the duration of day 
and night. 

Animal and vegetable life must suffer the same influence in the other 
movement, that of the earth's translation around the sun, relative to the 
H different degrees of eccentricity of the terrestrial ellipse. . The inclina- 
tion of the earth's axis to the plane of its orbit produces, moreover, di- 
visions of climate, whence results the law of geographical distribution 
of living beings, animal and vegetable. 

All these astronomical considerations, and others too numerous to 
mention, must certainly be taken into account in a systematic and scien- 
titlc study of agriculture. The atmospheric variations of the mechani- 
cal forces, physical and chemical, must then be examined in relation to 
their geographical distribution together with the essential conditions 
of topography and the distribution of continents, while all must be rela- 
tive to the vegetation of the latitudes -under consideration. 

Tlte decrease of mean temperatures, for instance, from the equa- 
tor to the pole, which depends upon the action of the sun, modified 
by the configuration and relative positions of the continents, is the 
most rapid m the two worlds between the parallels of 40^ and 45o. 
Observation, adds Humboldt, offers on this point of climatology a 
result entirely in harmony with theory ; for the variation of the square 
of the cosines, established by Sir David Brewster, as expressing the 
temperature, is tlie greatest possible at the 45^ of latitude. In the 
system of climates of Western Europe the annual mean temperature, 
corresponding to this latitude, is from 13^ 0. to 13.5o, and the coldest 
reaches there, moreover, 3^ to 4^ of mean heat. It is the beautiful and 
fertile zone, traversing the south of France (betvv een Valence and Avig- 
non) and Italy, (between Lucca and Milan ;) it is the zone in which the 
region of the vine touches that of the olive and citron. In no part else- 
where, in advancing from north to south, can the temperatures be seen 
to increase more Bciisibly 5 in no part, also, do the vegetable productions 
and the varied objects of agriculture succeed each other with more ra- 
pidity.'^ 

The variations suffered by the law of the squares of the cosines at the 
45^^ of latitude, where the increase of temperature corresponds with a 
rapid vegetation, confirms for the whole globe the observation which 
will be cited fiirther on from Quetelet, as to the favorable iniiiience of 
extreme variations of heat, within certain limits, upon tlie development 
of plants. It will be important to verify this law in the agricultural 
l^roducts of the United States. 

AOTION OF aEAVITY UPON YEG-ET^ABLES. 

Among the purely physical infiuences of the terrestrial medium we 

^ Humboldt, Memodres de la Soc. d'Arcueil, 1817, vol. iii, p. 504 ; Fragmcns do G60I- 
ogle et do Gl imatologie A&iatique, Paris, 1831, 8^ yoL, pp. 494-49(3. 
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must x)lace in tlie first rank tlie action of gravity, wliich intervenes in a 
notable and direct manner in vital phenomena, to wMch it may bo some- 
times fiivorable, at others the reverse, but almost never indifferent. 
This inevitable co-operation constitutes an important subject of biologi- 
cal researches, hitherto merely outlined. 

In inferior organisms and chiefly in those of the vegetable kingdom, 
says Auguste Comte, the physiological action of gravity is much less 
varied, but also much more preponderant and sensible, in consequence 
if the less complexity of the vital state, according as it approximates 
the inorganic state. The ordinary laws and the general limits of the 
growth of vegetables appear to depend essentially upon this influence, 
as has been verified by the ingenious experiments of Knight upon ger- 
mination modified by a more or less rapid rotation. Organisms still 
more elevated are subjected to analogous conditions. For there is almost 
no function, organic, animal, or even intellectual, in which we cannot 
point with certainty to a general and indispensable intervention of grav- 
ity, which is specially manifested in what concerns the stagnation or 
movements of the fluids.=^ 

u The great operations of the fiirmer,^' says Sir Humphry Davy,t ''are 
directed'tow^ard the production or improvement of certain classes of 
vegetables; they are either mechanical or chemical, and are conse- 
quently dependent upon the laws which govern common matter. Plants 
themselves are, to a certain extent, submitted to these laws; audit is 
necessary to study their effects in considering the phenomena of vege- 
tation. Gravitation has a very important influence on the growth of 
plants ; and it is rendered probable, by the experiments of Knight, that 
they owe the j)bculiar direction of their roots and branches almost en- 
tirely to this force.'^ 

Among the numerous phenomena presented by vegetables, says Aug. 
Pyr. de OandoUe, there are few that have a juster claim to excite atten- 
tion than that of the regular direction affected by plants in certain of 
their parts. The roots tend to descend and the stalk to ascend with 
more or less' velocity. This double faculty is manifested from the very 
birth of the plant, and is preserved throughout its v/hole life. In what- 
ever direction we place a seed, its root on leaving its envelope, is directed 
toward the earth and its stem to the sky. Turning the young plant 
upside down as Duhamei has done, each of its two organs is reversed, 
but it takes again the direction which properly belongs to it. 

Some naturalists, such as Percival, Johnson, &c., have assimilated this , 
phenomenon to animal instinct, or Lefebure to the direct a?3tion of the 
vital force, Doclarts believed that the fibers of the radicle were con- 
tracted by humidity, and those of the gei:ra by dryness, tbrgetting that 
the same thing took place in the open air as in tlie earth and in the 
shade as well as in the sun. Others have referred this phenomenon to 
the nature of the sap, as De la Hire, t or as Darwin to the living pow- 
ers of the plant, and the stimulus of the air upon the leaver, and of 
moisture upon the roots. 

Wishing to see how a bean would grow if kept in a constant rotary mo- 
tion, John Hunter made the first exi>eriment which has led to the true 
explanation of this physiological act of the plant. He then saw that 
the roots and the plumules were guided in the direction of the axis of rota- 



* Aug. Comte, Conrs de PMlosapliie Positive. Pn,ris^ 1838, vol. iii, p. 623. 
t Elements of Agricultural Cliemistrv. London, 1814, p. 31 and 1 jd. CoUected Vf orks, 
edited by Jolin Davy, M. D. London," 1840, vol., vii, p. 200, Plate I. 
t De La Hire, Memoire de Txicademie des Sciences de Paris, 1703. 
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tioH.* When this axis is very slightly inelined, for ex:ample, a degree 
and a half, Dutrochett has seen even with so small a quantity the rad- 
icles directed from the lowest side, and the germs from the side which 
tends to rise. 

These first essays have given i)lace to a decisive experiment of Knight, 
which furnishes the true explanation of this phenomenon. He fixed 
some seeds of the garden bean in the circumference of a wheel, which 
in one instance w^as placed vertically and in the other horizontally and 
made to revolve. They were supplied with moisture and placed under 
circumstances favorable to germination. The beans all grew, notwith- 
standing the violence of revolution, which was sometimes as many as 
two hundred and fifty turns in a minute with the vertical w^heel. The 
radicles, or roots, pointed precisely in the direction of the radii, in what- 
ever position they were first placed. The germs took precisely the op- 
posite direction and pointed to the center of the wheel, where they soon 
met each other. Upon the horizontal wheel, the conflicting operation 
of gravitation and centrifugal force occasioned the germs to ibrm a cone, 
more or less obtuse according: to the velocity of the wheel, the radicles 
always taking a course diametrically opposite to that taken by the germs, 
and, consequently, pointing as much below as the germs pointed above 
the plane of the motion. 

''This elJect is. now shown,'^ says Sir Humphry Davy,! ^'to be 
connected with mechanical causes ; and there seems no other power 
in nature to, which it can with propriety be referred but gravity, 
which acts universally, and which must tend to dispose the parts to 
take a uniform direction. If plants in general owe their per])endicu]ar 
direction to gravity, it is evident that the number of plants upon a given 
part of the earth's circumference cannot be increased by making the 
surface irregular, as some persons have supposed. Nor can more stalks 
rise on a hill than on a spot equal to its base ; fbr the slight effect of 
the attraction of the hill, would be only to make the plants deviate to 
an inappreciable extent from the perpendicular. Where horizontal 
layers are pushed forth, as in certain grasses, such as the ftorin lately 
brought into notice by Dr. Eichardson,more food may, however, be pro- 
duced upon an irregular surface; but the principle seems to apply 
strictly to corn crops. The direction of the radicles and germens is 
such that both are supplied with food and acted upon by those external 
agents which are necessary for their development and growth. . The 
roots come in contact with the fluids in the ground; the leaves are ex- 
posed to light and air; and the same grand law which preserves the 
planets in their orbits is thus essential to the function of vegetable life. 

The time will come in agriculture when by means of some ingenious 
contrivance applying the law of gravitation cultivators can give to 
trees and shrubs such forms as suit their fancy. 

ACTION OF ATMOSPHERIC PRESSURE UPON VEGETABLES. 

After the physiological study of gravity w^e must naturjilly place the 
examination of the purely mechanical conditions of general pressure 
exerted upon the vegetable organism by the inorganic medium. Atmos- 
pheric pressure is here only an indirect result of gravity, regarded as 
acting upon this medium and not on the organism. The general exist- 
ence of every living being, not excepting man, is necessarily included 

Joliu Hunter's Works, edited by James F. Palnier. London. 1837, vol. iii, p. 286. 
t Dutrochet, Kecherches, &c., p. 146. 
t Collected Works, vol. vii, p. 201-202, Plate L 
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witliiii certain limit s, nioic or less cxtv^iidod, of the hawmetric scalc^ 
outside of wjiieli ^ve cnuuot conceive its coiitinuiince. LTuliap])ily our 
ideas in this respect iire altogether coniiiscd vritli regard to the interior 
animals, and especially to the vegetable organism. AVhile observers 
are almost exclusively occu]>ied Avitli the physiological ellecta due to 
sudden clianges of pressure, they liavo examiricd very slightly the more 
interesting iniluence and perhaps distinct (xualit}' of the gradual varia- 
tions.* 

Pressure, as applied to the law of organic for]n in physical morphology, 
plays an active part. James llinton has endeavored to show that as 
motion takes the direction of least resistance, therefore organic form is 
the result of motion in that very same direction. The foriDation of the 
root forms a beautiful illustration of the lavr of least resistance, for it 
grows by insinuating itself cell by cell through the interstices of the 
soil, winding and twisting ATherever the obstacles it meets in rts path 
determiiie; and growing there most where the nutritive materials are 
added to it most abundantly. In those cases in whith fungi grow up 
under great pressure, Avhich they oven^ome, the opposition to the law 
of least resistance is here only apparent. The phiut is altered in form in 
proportion to the pressure on it, if it is great 5 ami manifestly the pres- 
sure is overcome ])recisely when the resistance to growth in any other 
direction, arising from causes in its own structure, becomes greater than 
sucli pressure. Throughout almost tlio wliole of organic nature the 
special form is more or less distinctly j narked, ^^ow, motion under 
resistance takes a spiral direction, as may be seen by the motion 
of a body rising or falling through water. The motion of the falling 
body being resisted, is deflected or turned at right angles, and a 
motion constantly turning at right angles and still con tinning, is a 
spiral. A bubble, for instance, rising rapidly in water describes a 
spiral closely resembling a cork screw, t This is also the case with 
climbing plants. 

I had thought that the movement of the sap might be iniluenced by 
the attraction of the moon and sun as well as by the atmospheric pres- 
sure, as is the case with tides and the barometer. But the celebrated 
physiologist Hales ^ has already discovered a diurnal movement of the 
ascension of the sap in vines which was considerably iniluenced by 
heat, J;iumidity, rain, mist, dew, ^zq. The results at which he has ar- 
rived are these: When the day is warm, the sap falls from nine to ten 
o'clock in the morning, and if the vreatLier is fresli and dam]), it falls 
fmvA eleven to two o'clock ; it is stationaiy for one or two hours, after 
which it ris(-;; insensibly from two to six in the afternoon ; during the 
night it rises very little, but its most rapid ascension is from sunrise to 
9.30 in tlie morning. The experiments of Ilaies Vv'ere somewhat dis- 
cordant in different vines and periods. He attributed these oscilla- 
tions to the heat, which increases the transpiration of the plant, and 
causes the sap to tail. We notice here a discord between the move- 
ments of the saj) and the atmospheric pn-essure, for the sa[) is lower v* Iieii 
the biironuiter is higher, from 9 to 10 in the morning, and is higher v.dien 
the barometer is lovv'er, from 1 to 5 in the aiternoon. It is important to 
study the relations which exist between these two phenomena b}' new 
experiments made in better condition. At present, an a])])lication of 
these facts to th.e hours lavorable for grafting would be of use to horti- 
cultru'ists. 

Aug^lsl^^ CV)iiit(% Cours do rhiloso])liio Positivo. I'ariy, 18:38, vol. iii, p. 624. 
tTlio British and Foreign Medico-CiiirurgicLil EciA'icw, Loudon, 1858, vol. xxii, p. 482. 
tLci Statitpao des YcgeuiuXj etc., Paris, 1771), pp. 84, 100, 
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now TO CALCULATE THE TEMPERATURE FAVORABLE OR UNFAVOR- 
ABLE TO VEGETABLES. 

There is iii vegetable physiology an important law, whieli renders the 
growth of plautSj within suitable limits, more rapid as the heat is more 
intense, while their earlier or later arrival at a complete development is 
the result of continued accumulation of heat. This circumstance per- 
mits the cultivation of plants useful to man in very difierent climates. 

This law has been thu^L expressed by Babinet : Every plant, after a 
fixed temperature, requires the same quj\ntity of lieat to be equally 
dev'cloped.''* 

Charles ]?ilartin:5t and Quetelet believe that x)laRts are true thermom- 
eters haviiig the property of indicating; not the present tern t)erature, but 
the sum of previous temperatures. It is in some degree,'' says Quete- 
let, an insirumcnt of integration, v^'hich i^reserves iit once an account 
of the heat and of its duration.'-j: 

Alphonse de Candolle,§ on the contrary, asserts that a ])]ant is not an 
instrument like the thermometer; it is rather a land of machinG per- 
forming work, and very varied work, under the impulsion, of external 
agents, as heat, humidity, &c., and of an internal agent, life, which is 
diftlcult to ignore in explaining this phenomenon. If the functions ac- 
conqilisued by tlie plant afford a measure of heat, it is only in an indi- 
rect niaiiner, modiiled by a multitude of secondary causes. 

In the case of a simple machine the whole effect })rodrLced indicates 
the power applied. But natural machines, iis plants, are much more 
diiticiilt to titiulj and more irregular in their progress, since the forces 
which tliey operate are numerous, the details of their organization in 
part unknown, and the products of their worl:, that is to sny, the leaves, 
tlowers, fruits, seeds, fecula, sugar, ami other materials, are very numer- 
ous and varied. A certain minimum of heat will be necessary lor ger- 
mination, another for this or that cliemical modiiication, a third for 
lowering, &C.5 then there must be a certain sum of heat for each func- 
tion, a certain intensity of light for the plant to become green, and a 
certain quantity of water for the greater part of the phenomena. 

Ail this is complex, but it is the only just point of view. The plant 
is not at all inihaenced by external agents, as the thermometer by tem- 
perature or the hygrometer by humidity. There is an immense difference. 
Bclo\v a deterjuinWl temperature the plarit produces nothing, nor does it 
give any sign of life, while the liquid of a thermometer is always rising 
or falling. Every time the heat diminishes, the thermometer falls back; 
on the contrary, the plant, like a true machine, never destroys vvhat it 
has produced.' It may be arrested in vegetation, but the germ never 
returns to tiie seed, the leaf never returns to the bud, nor the flower to 
the stem. Wliat is produced is produced. We must, therefore, esti- 
mate its j)rGgress by an entirely diti'erent process and challen.ge the com- 
parisons which may be established between the exteriial phenomena, 
measured by physical instruments and. the phenomena of vegetable life. 

I3e Candolle l.)elieves, in a word, that the comparison of vegetables to 
tiiermoaieters is proper oidy so long as they act on tlie initial temper- 
ature required by each species; this point of departure being a kind of 
thermometrical zero. But in its ulterior developments and in its eu- 

■ ComptGs-K'jiidns de rAcadcmio dcs Sciences de Paris, 1851, vol. xxxii, pp. 51*1, 524. 
t Voyage Botauiquo en NorYc.i?;e; extrait des voyages en Scaudinavie ct an Spitzberg 
de la corvette La Keclierclic. Paris, 1848, vol. ii. 
t Balietiu de TAcademie des Sciences de BruxelleS; 1855, vol. xxii. Part 1, p. 12. 
^ Geograpliio Botanique raisonnee. Paris, 1855, vol. 1, p. 2. 
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sernble, tlie plant is comparable to a iJiacliiiio. wliicli maybe put in oper- 
ation by certain teinperature>:^», by li^lit and ctlicr atmosplieric agents, 
and wliicli never destroys Avbat ifc has produced. This comparison shows 
that to estimate the eitects of lieat on tlie vegetable kingdom we must 
always have — first, the temperature vrhich can produce an elTect ; sec- 
ond, the intensity of the teui])erature ; third, its duraLion. 

The sinndest observation in agriculture and hortioultiue, adds Al- 
phonso de Candolle, rendei'S ic evident that time aral heat are united in 
producing the ])lienomena of vegetation. When a mout'i has been 
colder tlian nsual, it is suiiicient that the following montli be v\'armer, in 
jiroportion, in order that the n:iean may be re-established for the time of 
the crops or their quality. The process of Jbrcuifi ]>larits, in horticul- 
ture, is a rigorous a])plication and auhabituai demonstration of the same 
principles. If the light remains suitable, by comljiadng heat and time, 
we advance or retard according to desire the llovrcrlng and maturation. 
Yve can make them even a])pear upon a hxed da.y Vv lieii Vv'e sldllfuHy use 
these tv.'o means. The possibility of cultivavtLng a ]);ant in a certain 
season, and the ability of a species to live in a country or to a certain 
height on the mounrains, depend almost alv\';iys on hea.t luul its duration. 

Thus a certain maximum of heat or a certciiu minimum of cold is 
necessary for germination ; another for leafage, tlo vrering or fructilication. 
This principle is fully established. But at tlie beginiiing liow can we 
fix the temperature vliicli causes tiie phint to ad^'ance frojn its germi- 
nation to its fructilication £ At what point does tiic plaiit commence 
its functions '? Is ifc from the point of melting ice : I'or the greatest 
number of plants, the temperature becomes active vrhen it is above 
zero, as the liquids enter into circulation, and vre can couiit the eftect- 
ive degrees. Tills point is not by any means the same for all plants. 

IIow, then, to combine the two inseparable values of temx)erature and 
its duration— /brcc, spacc^ and time ? hi other terms, Ibllowing De Can- 
dolle, vrhat is the temperature proper for \'egetables : How can vre dis- 
engage this in our meteorological observations from the temperature 
improper, and, after this correction, calculate the eliects '? 

Since 1735, after Eeaumur'* had arranged his new thermemetrical scale, 
he thought that for each vegetable species a certain amount of heat was 
necessary, in order to flower or fructify, below which neither of these 
tvro greait physiological functioriS can take place. Tliis fact confirmed, 
a gJT^at di Oiculty presented itself, and is not yet resolved, in relation to the 
mode of determining exactly the amount of heat vvhicli Ax^getation re- 
ceives. 

Three methods of calculation have been proposed: The first and most 
natural is that of Eeaumur, followed by TAbbe Ootte,t Adauson,t Gas- 
parin,§ Eoussingault,!] De Candolle, and others. This method consists 
in multiplying the mean temperature of each day by the number of days 
that the plant takes to accomplish the proposed physiological function, 
cither germination, foliation, llo^vering, or fruetilicationr It is arith- 
metical projjortion, supposing that the progress of vegetation is in rela- 
tion to the simple number of degrees of temperature. 

The second metliod of computing the degrees of vegetable tempera- 
ture vras proposed by Quetelet, director of the observatory at Brussels. 
According to this savant, heat acts upon vegetation after the manner of 



McBioircs tlo T Academic des Sciences do Piuis, 1735, p. 550. 
t Traitc do Mctdorologio : Piiris, 1774, p. 422. 
Memoiics dorAcademie dcs Sciences de Paris, 1778, p. 423. 
M(5moires d'Ai^riciilturc, &,c., 1855, Part I, p. 239. 

Comptes-Kcndus de TAcadcmie des Sciences do Paris, 1837, vol. p. 178. 
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living forceps f'^'iycs vivccj that is to say, that its action is proportional, 
not to the sum of the simple ck\^i'ees, but to that of tlie squares of these 
degrees. For cxainplo, two days in spring with a temperature of 10^ 
should uot produce the same cftect as a single day with a temperature 
of 2Wy tlie last giving an effect double the other tAvo, assimilating the 
action of heat to that of living forces. Here it is a proi)ortion which 
supposes t]ie ])rogress of vegetation in relation to the squares of the 
degrees of tem])erature. 

From very njnr.y observations upon periodical pheuonuma, made since 
1S39, Quetelet is morco^'er convinced that plants are developed more 
rapidly duriiig the same meiin temperature, when the heat varies, than 
when it remains uniform. But these variations must be considered only 
above the freezing point. Thus a uniform temperature of 10^ v. ili pro- 
duce less eftect than a mean temperature of IXP Viirying between the 

Hmits of G'^ to l-l^, tlsc effects will be as 100 to IIG. 

The extreme temperatures, according to Quetelet, cannot pass certain 
limits; it i^ tlie same with the mean temperatures. It is not suthcient, 
indeed, tliat a plant has received a certain amount of temperature or oi' 
the squares of temperature in order that it may ilower ; this amount must 
besides have attained a. (certain degree of elevation, below which flower- 
ing cannot tal^e place. In oi'der to jn^oduce, says Humboldt, drinkable 
wine on a large scale, there must be not only a mean annual temperature 
of 1)^ or l)o.S C'., which does not fall in winter below or l^.o 0., but espe- 
cially must there be ro summer heat which exceeds at least 18^.5 C. 
Experiment aloiie can teacli us how far the inlluence of this mean reaches. 
The buds of a ])lant, which blossoms only under a temperature of 15o0. 
Vv'iil die under ii temperature constant at 14^ 0.; Avliile it vrill be covered 
with blossoms under a variable heat from 12^ to IG^ C. At V2^ it will 
exhibit no development, but at IG^ it v>^ill blossom and preserve its buds 
in lloAver even after the temperature has been lowered a little. 

In line, the third metiiod of calculating the temj)erature proper for 
Tegetnbles is due to Eabinet.t This savant bases it upon the fact that 
a constant natural force, as gravity, is proportional to the intensity of 
the cause multiplied by the square of the time during ^vhich it acts. 
By considering lieat as a living force, and applying this principle to the 
effect of temperature u])on A^egetables, he recommends the multiplica- 
tion of the mean of daily temperatures by the square of the number of 
days during w hicli it acts upon the vegetable. But this method which 
rises to the squareroot of the temperatures, has not been submitted to ex- 
periment, and l)e Gasparin J has refuted it by some comparisons with 
his ovv n metlioil and that of QueteJet on the vegetation of lilacs and 
other plants, of 17S2 jind 1700. 

We see how savants disagree about the calculation of the dynamical 
rxtion of etticient temperatures upon vegetables. This discord is yet 
greater when we consiiler that they differ no less upon the point from 
which we sliould begin to count these temperatures eitlier above or be- 
low congelation, and which constitutes the point of the plant's revival. 
It is, however, there that they sliou.ld begin, as the base of calculation. 
Keaumur, Cotte, and Adanson, for instance, in their manner of count- 
ing, refer ir. to au arbitrary period, such as the tirst of March ^ Oohn 
and Fi'irseh |tropose tiie twenty-lirst of JJecember, tJio time of the winter 
solstice, iionssinganlt determines the temi^erature between the birth 

*Aniiales do rC)))S';ivatoiio do I>rnxe]lcs, ISGl, vol. xiii^ ]>. ;''2G. 

t ComptcR-l\L'iiihis cle rAcLulemio dcs Sciences PariM, 1851, vol. xxxii, p. 521. 

t Mdmoircs d'^Vgriciilture, Part I, p. 237. 
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of a plant and its maturity, and takes the anitvunt of heat which ripens 
many plants, particularly cereals, counting from the time frosts cease, 
which he fixes for Paris and the north of France on the fifteenth of 
Februarys, and for the south on the first of that month. De Gasparin 
begins with the time of the evolution of the bud, which he considers 
zero of the scale of temperature in plants. Quetelet takes a natural 
epoch, such as the revival of the plant, after the rigors of winter; or 
from the day when the mean temperature, after the great cold of winter, 
becomes in a manner stationary above the freezing point. Ev^cn then, 
adds he, we do not take into account the temperature from the end ot 
the preceding year, which has served in part to elaborate the leaves 
and flowers, developed by the earliest heats. We do not regard the 
greater or less rigors of winter, which may have attacked the plant's 
constitution ; we also neglect a maximum of temperature, which each 
plant requires to develop its corolla and to open its s/amens.* He, 
therefore, proposes to take into consideration at the same time, anterior 
temperatures by the introduction of constant. 

The introduction of this constant, adds Quetelet, allows us to count 
the effects of temperatures from any point. The time of the cessation 
of severe frosts and the apparent revival of plants is more easily seized, 
but we are not sufficiently acquainted with the action of cold upon them. 
It appears that when the temperature descends only one or two degrees 
below zero, and that not permanently, it produces no retrograde effect. 
If the cold, though moderate, is continuous, it plunges the plant into 
its winter sleep ; if it is yet more continuous and excessive it will de- 
stroy even the beginnings of vegetation, and the plant will be found 
less advanced than at its first revival. In fact, new buds of leaves aM 
flowers must be formed in order to supply those killed by the last frosts. 
But we do not know the degrees of cold which characterize these different 
processes. Quetelet believes it then preferable to throw back the period 
whence we count the temperatures, and to admit a provisional constant. 
It seems evident, says he, that very intense cold produces negative ef- 
fects, which should be taken into account, t 

In fine, Pouriau takes the mean of temperature from seed-time to 
harvest, multiplying it by the number of days between. ^* We arrive 
thus,'' says De Gasparin, " at numbers much higher as we attribute to 
winter days, which are very numerous iii the cycle, the means deduced 
from the temperatures of winter and summer." 

The objections wJiich have been made to each of the methods men- 
tioned above for calculating the temperature proper for vegetables 
have small scientific value, since the observers have not regarded 
either the plant or the degrees of the thermometer used, from the same 
point of experiment or theory. Dr. Ferdinand Cohn, who has discussed the 
observations of the Silesian Society of Breslau, was the last to raise dif- 
ficulties against the three methods of Adanson, Quetelet, and Babinet. 
Quetelet has answered him, proving that the argument which he cm- 
ployed against the method of the squares of the temperatures for esti- 
mating the development of plants has no value. He closes by saying 
that he has submitted his method to experiment vrith success upon a 
great number of plants growing in the open air and in green houses. 
Karl Fritsch, t at Vienna, obtained similar success. They have even been 
able, by temperatures previously calculated, to cause plants to flower 

* Surle Climat de la Belgique, BruxeHes, 1849, 2cl Partie, p. 7. 
t BuUetin de FAcademie des Sciences de Bruxelles, 1855, Part I, p. 15. 
X Denkschriften der Kaiserlichen Akademi© der Wissenschaften, 1858, vol. xv, pp. 
85-180. 

8 



114 



AGRICULTURAL REPORT. 



Oil tlie day, aud iu miiia cases at tbe hour, iiulicated hi advance. Some 
plajitts ai'e sliowu to berebcLs, siicli as tlio autiiiiiii ColcJiicum, ?<Ioreover, 
Ooliii arlmits tliat Qiietelet'^; tlieoreui, vdricli sums up tlio squares of tlie 
tempera iui'cs, i:;ive^ uioro satist'actory results, and that ike theorems of 
AdansouaiKl iJabiiiet arc inadmissible. But the fiict that mathematics 
irf at present uuab'hi to resolve this diflieult problcui of determining the 
fuiictioivs oil v» idelL the deveh)pment of plants by heat and other cx- 
te]"nal iiilhienees depends, is eertaiidy no reason', as Colin thinks, for 
reiionnei]i^i>: the comparison of relations of tempei-aturo vjiih those of 
ve.£?:etati(]ii. 

ileat is a';ouiiudated [rom day to duy, says AlpLonse de Candolle, 
aiid the quantities added together finally form a. eonsidernble amount. 
What is v/anling in these eircuDistanees is not, fr:erefore, lieut in gen- 
eral, but heat above a (pertain degree. 

Cliaiies AiDrtins has worlied up these ideiis in aii in euilablo iimnner. 

All pliiuts/^ snys he, ^^do not enter into % egeiatlon at ilio siuue temper- 
ature; in soiiie, the sap commences to rise ^vhcn the tlienuometer is 
only a few degrees above zero; others need a Ijcnt of from 1(P to 12°; 
those of vrarui coinitries require a temperature from 15^ to IIVP. In a 
V7ord, each plant has iis ov/n thermometer, the zero of which corre- 
sponds to tlie minimum of temperature where its ^'egetation is possible. 
Consequently, wlien Ave are seeking tlie sum of tlio temperatures, which 
determines the flowering of cacli plant, it is logical to talcc only the sum 
of the degrees of temperature above the zero of each, since these are 
alone eifecLive to provoke or support their vegetation. Wo then obtain 
ii true expression of the heat indispensable to the development of leaves 
or'liovrcrs. Eut v/hen we take, as a i)oint of depra'ture, the iVeezing 
pfjint of watei', vv'o add degrees of temperature too nciir th.e thermo- 
metrical zero to stimulate growth to those v.ducii may really develop it.^' 
M. Iilartins adds that Arctic and Alpine plants are the sole exceptions, 
their vegetation commencing vvuth the temperature about 0^, after the 
snow has liquehed. 

.From tliese considerations, v. e see that the temperature juoper to 
each Ax\i?;etiil)le, for each of its physiological functions, as vrell as in the 
a])p]ications of meteorology to agriculture and botanical geography, are, 
for each locality, the sums of temperatures above 0^", + lo, + 2^, + 3^? 
c:c., according to tljo species considered. These temperatures, by ac- 
cumuhitin.g during days, months, and years, form in time, in each 
locality, the divers sums ^vhich constitute the characteristic elements of 
cli unites in regard to the physiological functions of vegetables. 

These reliections, adds Do Candolle, are of such force that vve fear v^ e 
c:u\. never employ thermometrical observations used in the ordinary 
v/ivy, to exphiin the i)henomena of vegetation. Wenuist lia^x^, in place 
<d" i he lueaiis and extremes as they are given, for each month or period 
under exninination, "the number of hours during which the thermome- 
t*-r rrvaained above 0^, then above lo, 2^, 3^, ^^^c.'^^ Y\' e must, hi addi- 
i ior-. le;u']i by ])ositive experiment if the same degree of heat produces 
the same (-fiects night and day, which is not likely, and if a continuous 
]ie;it ])roducco the same eiiects as an intermittent heat, wlrich is also 
innn'obabic. 

The (uiestion thus laid down by modern science tends to nothing less 
than a com]>lete reversal of the present system of meteorological obser- 
v^iMo'is and tabk^s, in their applications to physiology, agriculture and 
Iievtlcuuure. It will have, as a consequence, the reference of physio- 
logical phenomena to the sums of the temperatures above each degree 
proper to vegetation, and not to means riior<! or less carbitrar\^, at once 
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in their points of departure and their values^ This new method, ob- 
serves De Candolle, will require either the employment of new iastru- 
mentSj such as the pendulum of M. Edmond Becquerel, with certain 
modifications, or at least a mode of presenting the thermometrical 
numbers absolutely difierent from that now used. 

Another system would be that of the thermometrogfra^Jiy marking the 
temperatures above a ^ven degree, and only those. The photographio 
process now in use for the observation of the barometer and thermometer 
seems to aflbrd facilities for the realization of this idea.* 

INTERNAL HEAT OF VEGETABLES, 

In the tissues of living bodies a multitude of chemical processes are 
constantly going on, engendering a certain heat, which in warm-blooded 
animals coi^stitutes their temperature proper. But in cold-blooded animals 
and in vegetables, this chemical production of heat being very feeble, the 
tensperature which they h ave comes principally from the ambient inedi am 5 
not only from the air but also from the water, charged wilji different 
elements, which is sucked up by the roots in order to form the sap. 

Like that of the air, the temperature proper for vegetables is submit- 
ted to periodical variations, only its amplitude is much less extended. 
This heat is liberated in the leaves, organs of respiration, in the flowers, 
organs of generation, as well as in the green parts of vegetables. In 
the phenomena of nutrition, the ascent of sap cannot be effected with- 
out a slight production of dynamic heat, nor afterward can its elabora- 
tion in the leaves, under the influence of light, take place without chemi- 
cal reactions, and consequently without another liberation of heat. In 
fine, the whole of these chemical reactions are always accompanied by 
the production of heat, whose influence upon the vital functions of the 
plant we have not yet been able to appreciate. This estimation be- 
comes the more difficult, as the production of vegetable heat is aecom- 
panied by many effects of cooling, sttch as evaporation from the leaves, 
liberation of oxygen, arising from chemical reactions which take place 
under the influence of light, and from which results a disengagement of 
carbonic acid. 

The first experiments undertaken to determine the temperature of the 
internal parts of vegetables do not go back much beyond eighty years. 
At that time thermometric observations did not possess that degree of 
exactitude which they have since acquired. None of the precautions 
necessary to protect the thermometers from atmospheric influences were 
then in use. Hence resulted a multitude of errors concerning the true 
nature of the internal heat of vegetables. 

We will cite in the first place Hunter's experiments, t made in 1775, 
upon a walnut tree, by means of a hole which he had bored in it, in an 
obliquely downward direction toward the center. He made the follow- 
ing remarks, which are not without interest. The sap of the walnut, 
which flowed abundantly, was frozen at 0° when it was drawn from the 
tree, although the temperature of the latter was lower. 

AYhy does the sap, he asked, preserve its fluidity in its natural chan- 
nels much below zero He cites the property possessed by water of 
freezing more easily when in a considerable mass, than when it is found 
in capillary spaces, where the attraction exerted by tlfe sides upon the 
liquid molecules opposes their splidiflcation. Indeed, Senebier has seen 

* Geographic Botanique raisounee. Paris, X855, vol. 1, p. 36. 

t Philosophical Transactions, 1775, vol. Ixv, Part II, pp. 446-458 ; 1778, Part I, vol, 
ixviii, pp. 7-49 ; Journal de Physique, vol. ix, vol. xvii. 
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water reLiuiiu liquid at 7^ beio^Y zero in ca[)i]lary tubi'S, ^vitli a diameter 
greater than that of tlie diiets of plants. 

[N'eLiffer* and Scliiibler f have found that trees freeze v/itli more difLl- 
cult3^, aa their hiyers are eloser. This eireiiiri stance eontributes to give 
vegetables the power of resisting a high degree of cold. Eumford and 
Leslie have ah-;o made tiie observation that air being a bad conductor of 
heat Avhen its molecules eaiuiotbe displaced, must be the best envelope 
we can take to oppose refrigeration. It seems to result from this that 
the more layers possL'ssed by vegetables the better ought they to resist 
cold. Such is the ease with plar.ts having a large number of cpiderms, 
as the bireli, vrlncli attains tlie higliest elev:ition in the Alps, and ad- 
vances iarthest iiito tlie polar regions, isr.d r.s the hor^-o-cliestnut tree, 
which flourishes in the tropical regions. 

Observations vrere also made at Xevv' Yorl: in 1783 bySchtepff i: upon 
the tem])erature of vegetal)les, but without a properly arrauged plan. 
Nevertheless, these observations show that v^ hen the temperature was 
raised or lowered in the air, it was eqmdiy raised or loTs'cred in the tree, 
which of course indicates that both are subject to the same caloric influ 
ences. Wlien vre couipjire two trunks v^ hich have uot the same dmme- 
ter or merely two bran(;hes, vre see that if they have been exi)osed to 
the sam(^ temperature, the thicker cools less cpuckly than the other. 

^Numerous observations have been made according to a more exact 
method by IMctet and Maurice§ at Geneva, from 179G to 1800, upon a horse- 
chestnut tree, in iln^ trunk of which a hole had been bored on the north 
lace to recei\'e iv tlnn-mouieter. The results were as follows: During 
the five years fro]!! r70G to 1800 the annual mean temperature of the air 
on the ]iorth side ^A as seiisibly equal to tliat of tlie rree. The annual 
difference betv;een the tvro means being only 0.04 of a degree, vre may 
infer that the mean temperature of the tree was strictly equal to that 
of the air. Tlie diiierence betvreen the monthly temperatures of the 
air and those of the tree was more or less sensible according to the season. 
During the Vvduter months the temperature of the earth at 1"\29 (a little 
over four i'eet) below the surface of the ground is higher than that ol 
the tree ; in s]n'ing, it is the reverse. In summer, according to the 3'ear, 
the temperature of the earth is higher or lower than that of the tree; 
and in autumn it is always higher. In general, it is tow^ard autumn the 
temperatui'es are nearly equalized. 

De Candolle, and other physiologists, believe that these effects are 
solely due to the v^^ater sucked up by the roots, descending to this 
depth, and i)oss'essing in winter a higher temperature than the air. Bec- 
querel observes that the influence of the tenqjcratureof the water sucked 
up by the roots cannot be questioned if the sap is in motion; but that 
there must still be taken into consideration the heat liberated in the 
chemical reaction occurring in the tissues, and that of rain-water ac- 
cording as it fails more abundantly in one season than another. If this 
water falls in summer, it tends to warm the ground; if in winter, it, on 
the contrary, tends to cool it. Ko^^'ever this iiiay be, the principal cause 
of vegetable lieat lies almost entirely in the atmosphere, which tends to 
establish an equilibrium of temperature between itself and all bodies 
immersed in it. 



* On tlio tcniperittriVO of vegv^.taTjles, book in 6vo. pTiblislied Jit Tiiljinovju^ in 1829; 
Bulletin <Tcs Sciences Naturelles et de G6ologie, vol. xx, p. 2liO. 
tl^oggendoTir, Annnleii der ClKnnie, 1827, vol. Ixxxvi, j). 581. 
tNaturlbrscJier. ITidle, 17S8, 23 sti., pp. l-o7. 

(SBil)liothoqne UniversoUo do Ccncvo. Bildiotlicqno Britannifino, A.'2;ricuUure. vol. 

j-Y. 
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AlLliougli the vAVAn teinj^o] atiircMna y be tli(^ same in tlie air aud iiithc 
tree, Jie\'ertlielesH, the varuitioiis tiiat are met in llio tree are mueli less 
tlian those in tlie air ; tlie tree, tlieroro^^(\ preserves lo]i|:cer its acquired 
heat within limits depending n])on its diameter. 

Another important fact ^-hown hy tlie Geneva observations is that the 
maximum of temperature in the, air, accordin;]: to the season, takes place 
from two to three o'cloclc p. m., while in the tree the temperature con- 
tinues to rise, however feebly, from two o^cloek until sunset, wlum the 
observations were ended. Thus the. maximum in the tree appears later 
than in the air. JMoreover we need only take the mean of the tree's 
temperature at sunrise and sunset in order to obtain almost exactly the 
mean temperature at two o'clock. Durin^i^ the three years, 179G, 1797, 
1798, the \^ariation of temperature throu^^•h the night, in the air, was at 
a mean of 3.42, and in the tree of 0.7o ; that is to say, 4.09 times grea>ter 
in the first case tlian in the second. 

In 1820, Ilalder^'^- iidvaiiced the assertion that trees are sometimes 
found in winter at a temperatures below the freezing point, and pass 
even to a congealed state without injury to their vitality. The ther- 
mometer had descended almost to — ir>^ and —17^.7 in some young trees 
without hindering their vegetation. Haider attributes to evaporation 
the lower degree of temperature observed in the tree. 

Eameaux f has reached the tbllo wing conclusions : 1. The temperature 
at any altitude at the center of the truidc of a poplar tree increases 
during the day and dinvinashcs durhig the night ; always differing in 
one section from another, according to the thickness. 2. Before sun- 
rise, and even for some time afterward, the central temperature decreases 
from the foot of a treo to its top. The contrary takes place during the 
rest of the day. 3. In the daytime, the temperature of a section is car- 
ried as far beyond tlie temperature of inferioi* sections as the ambient 
heat is stronger. These differences reach their maxhnum about sunset, 
after which they diminish gradually, are eiiaced little by little, and end 
by taking contrary signs. 4. Daring the night the teni])erature of any 
section was so much higher than that of tIle^sections sitraited over it as 
this was lower than the ambient temperature. The differences reached 
their maximum toward sunrise, after Avhich they diminished very rapidly, 
ending by taking contrary signs. 5. In the morning, before sunrise, the 
central tempei\aturc of the tree in its four sections was inferior to that 
of the ground at the mean depth of its roots; during the day it was the 
contrary. Eameaux tinally reached the following conclusion : Atmos- 
pheric heat, if not the sole source, is so predominant a cause of vege- 
table temperature that its effects weigh down all the other causes put 
together. Whence it follows that the temperature of a tree must, in 
each section, increase from surtace to center during the daytime, when 
^the ambient heat is highest; it must diminish, on the contrary, from cen- 
ter to surface during the night. The author, nevertheless, believes that 
the temperature of the ascending sap must exert someinffuence equally 
with that of the air. 

In the polar regions we observe the same facts. The experiments 
made by Eravais,t at Bossekop, and by Thomas, at Kaafiord, in the 
winter of 1839-'40, have proved that heat follows in the interior of pine 
trunks tlie curve of the temperatures of the air, with a retardation of 
eight to twelve hours. When tha diameter of the tree was increased 

** Tht^se sur la Tcmp6ratiir(3 cles A^en;etanx. 1S2G. 

t Anuales cles Sciences Natiirelles. secoiuie serie, vol. xix, p. 1. B(ytaoique. 
t Voyage en Scandinavie, en Laponie, &c., Paris, 1848, (Ge'ographie et Botauique.) 
tome 11, 1). 217. 
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the retardation was greater. We can conclude from all these experi- 
ments, adds Becquerel, that cold penetrates to the heart of living treeSp 
as to that of dead ones ; that in the living pine the temperature 
throughout the greatest cold is a little more elevated, either because the 
sap sometimes rises even through mean temperatures of the air inferior 
to zero and heats the interior of the tree by becoming congealed, or 
because the heat of the ground being superior to that of the air, gives 
the sap a portion of its proper heat, as is the case in the nerth of Eu- 
rope. This is, however, only a supposition. 

According to Becquerel, the observations hitherto collected upon the 
tempieratures of vegetables, lead to the folio tving consequcDces: 

1. The annual mean temperature of vegetables is the same as that of 
the air 5 the two curves of temperature have the same appearanoe al- 
though not coincident throughout, considering that trees only partici- 
pate in the diurnal variations of the temperature of the air in propor- 
tion to their diameters. The. air is, therefore, the principal souree of 
vegetable heat. ' '''^ 

2. The maximum of temperature in the air is reached in winter al>out 
two o'clock in the afternoon, and in summer about three o'clock ; in veg- 
etables these hours are delayed according to their bulk. In trees with 
a diameter of three or four decimetres (twelve to fifteen inches) the max- 
imum occurs in winter about nine o'clock p. m., and in summer about 
midnight. 

3. When the temperature of the air sinks below ^ro, vegetables resist 
for a longer or shorter time this cooling, as well as the heating which 
follows a thaw, without being due to the bad conducting propeities 
of the wood. When the cold continues during many months, as iu' 
the north of Europe, the temperatune in the tree is successively low- 
er^, but never as far as in the air. There is a difference of from one- 
half to a degree. 

4. The temperature of vegetables, which is almost wholly derived fmm 
without, appears, nevertheless, to be influenced by the heat libexalied in 
chemical reactions in the tissues, and by the temperature of the Soil 
from which their roots extract liquids to form the sap. We are still 
ignoKint how, in winter, when the upward motion of ^e sap is almost 
suspended, the underground temperature may diminish refrigeration, 
although the external temperature is below zero. • 

5. Trees exposed to sol^r and to nocturnal radiation, during the day 
and a great part of the night, heat the strata of air with which they are 
in contact, and cool them when the leaves have taken the temperature 
of the air before the sun has yet appeared. But its cooling effect Is 
small under the latitude of Paris, at least during the spring, at whidi 
time the observations were made. Woods and forests probably es^t 
the same influence, varied by divers causes ; but they really act as TOpoa- 
tones of heat when the trees receive tSie direct rays of the sua, wiiMjhl^ 
principally from May to October.* 

ACTION OF SOLAR KADIATIGN UPON VEaKTABLES- 

The air, as a transparent body, only stops a small part of the solar 
rays in their passage through it. These rays iiien proceed to opaque 
bodies, the earth, and to plants, which absorb a much more considerable 
part of them. Solar heat is therefore one of the principa>l elements 
which distinguish agricultural climates as they receive it more or less 
abundantly, either by reasOn of latitude or altitude of the localities, of 



* Mdmoires de TAcad^mio de Paris. 1860, vol. xxxii, p. ^66. 
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tlieir exposure, of tlie topG\gi'a])liicp.l eliarrtcter of ilic soil, and of a liiulti- 
tude of atmosplieric agents wliicli reileet or iiitereo])t tlie solar rays. As 
ail effect purely local, science at lirst ne^clected it ; but tlie savants ^vere 
not slow in perceiving the enormous inlluence of tiiis solar lieat upon 
the progress of vegetation, maturity of fruits, &c. Iluniboldi" did not 
cease to remind us that solar efLects inust be studied in order to account 
for vegetable phenomena, aiid the Academy of Sciences of Paris lias 
made it a subject of its recommendations to travelers. 

In practice, when desiring to ])laut a vine, horticulturists choose a 
southerly and inclined position; they place the iruit grove at the loot 
of a wall which receives and rclkM-ts tbe rays of tlie sun; tlicy cover 
])laiits which rccpiire mucii heat with glass, v^hieli receives iuiiiiaoiis 
lieat, and emits more slowly obscure heat, thus accumulating caloric under 
its shelter. All these tilings occur in ordinary ];ra(!tice/^ says G asparia , 

while those who do thern are not able to give auy acconat of the eilects 
eulier of light or heat.'^ ^- When ^^e see/' lie adds, '^^witldn the limits 
of vegetation, the olive uii]>roductive at Agen with Ifo of mean tempera- 
ture, and fcntile in Dalmalia with ; liie limit of vines arrested at 12'^ 
on the banks of the Loire, and reaching 1(P on tliose of the Ehine; 
harvest-time happening at liondon v%nth a summer temperature of 
at the very same time that it does at IJpsal v/ith only li'P] we are obliged 
to recognize that these phenomena depend upon the ]>resenceor aljsence 
of an important clement ,oL' calorilication, luminous heat, whi^cli raises 
the temperature of opaque bodies above vrhat they could receive iVoin 
the diiiiised heat of tlie atmosphere." t 

In 18-iO Gasparin made some experiments upon three mulberry trees 
of the same variety, the urst receiving full solar rays, the second recei\'- 
ing them only till noon, and the third kept (mtirely in the shade. The 
solid matter of the leaves of the first had a v>'eigh*t equal to 0.15 oi' tlie 
whole leaf, that of the seco^nl O.Cu, and that of the third 0.27. t 

In 1852 lie cultivated i)eans on a pla.t of ground divided by a parli- 
tion which shaded one-half of it from the solar rays. After drying, the 
plants from the south weighed ()-.581; the same rmmber of })Tants 
grown at the north, altliough much more developed in height, 0^337 ; 
but it was especially in tlieir frnc^tiilcation that the difterence was remark- 
able; the southern x>laiits had one hundred and thirty-one pods, tlsc 
northern only forty-seven. 

^' It is impossible," adds Gasparin, to attribute these results to a 
simple augmentation of heat; light enters into it for the m.ost p>art, 
combining its influence vrith that ot caloric. Indeed, in this experi- 
ment the plants had received in eighty-four days a sum of i.28G-\50 of 
atmospheric heat and only 255^.71 of solar radiation. Certainly nii 
addition of 3^.07 of obscure heat received each day in a greenhouse 
coidd not have produced such results.'" 

The incontestable eftects of radiation upon \'egetiition struelv De 
Saussure, the great observer oi' the Alps, and he sought to estlinate it 
by means of experiments upon heat condensed at the bottom of a glass 
box. Pouillet has estimated the (piantity of solar heat which rea(*hes 
the limit of the atmosphere at 1^.7033 per minute. By supi^osing tl^e 
sun at the zenith, he lias found for Paris the mean 0.7390 as rhe nuniber 
of rays which reach the earth. Forbes has found in Bvydtzerlanti 0.(;80, 
and Quetelet, at Brussels, 0.G15. 

*Do Distributioue Goognipliica Pliiiit:irum, Pans, 1817. p. P>; ; Asio Central^', 

&G. Paris, 1843, vol. ;M, 157. 

t Compt<3S-Ri;iidiis <le rAcadomio des Sciences do Pr.riy, IS.jo^ voL xxxvi. d. 'JM. 
\ Comptcs-Kcodus do rAcadcniic des Sciences do Paris, 1840, vol. x, p. 4:?4.' 
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Ikil wiKit is (^spf^citilly imi/orlanv to k-iow, for a^^rieullura] jiractlco, is 
tlu) quaHiiiy or poiar liOJit wlncli strilvos opftqiie bouios and iic(U"iBiii]ates 
there, hy the i^reat princijtle of conservation oi tbices, together with 
the A'arhibio S; Jile of the tempeniture of these l)odi(%^^ exposed to the sun, 
on difieiOiit days of tlie year and dllferent hours ot the day. When 
vre see solar raaliation produce efieets so diverse in opaque bodies ac- 
cordiuj;' to tliefr nature, ^'oba me, figure, color, &e., vs'e see liow dittieult it is 
to know vvlud; hapjyens in eaeli strucituro of tlu^, vegetable kingdom. 
Thus \Ylieat struciS; by tlie sun acquires a- temperature different from 
that of grapes oi' melons ; the leaves, a temperature otiier than the stem, 
liowers and. iVaits; the parts dry or deprived of life become warm very 
diiferently tVom living bodies, v/hose surffice constantly transpires, and 
whose liea/L never much surpasses that of the surrounding air. 

Another mathematical and astronomical question which must be taken 
iu.to consideration, is: that the sun striis^es the eartli's surface more or 
less obliqucdy, and acts upon it according to the sines of the angle of inci- 
dence, and, wliile ovoid bodies are fully atfected by these changes of in- 
clinations, spherica.l l)odies are not at all. We, therefore, perceiv^e w^hat 
importance this capital ([uestion has in regard to the amount of solar 
radiation received hy the soil, by leaves or fruits, according to their ex- 
tent and form, relatively to the law of the sines of the angle of inci- 
dence. 

From jnany observations upon solar radiation made in France^ at 
Brussels, in Switzerland, and in Eussia, Gasparin draws the following con- 
clusions : That the mean radiation augments in advancing from west 
to east in the old world ; it then becomes feeble at the west of America 5 
it also augments considerably with the altitude. The solar radiation 
being in an inverse i)roportion to the amount of difrlised vapor held in 
solution by tlie atmosphere, and this vapor being more abundant near 
the gix^at resei'voirs of water in the direction of the prevailing winds, it 
must increase in the direction from west to east. The quantity of vapor 
is also as much smaller as the stratum of air becomes rarer with increase 
of altitude. The length of the day or of the seasons has considerable 
influence on the effects of radiation ; thus, for equal radiations : 

In wiiitc]', rHuioliou ac;tiii<i;' at Lougau as 100^ it acted at Bogosh)W as 74 

In sx)ring, radiation acting- at Lougan as 100, it acted at Bogoslow as 108 

In snmmer, iadiaLion acting at Lougan as 100, it acted at Bogoslow as 118 

In autumn, radiation actiug at Lougan as 100. it acted at Bogoslow as.. 92 

The greater amount of radiation in summer is explained by the 
excessive solar hea.t of the interior climates of continents, where an 
insolation, i'or instance, from 2lJo to 30° is not in relation to the obli- 
quity of the ray incident at tlie earth, which does not become heated 
in tiie same pro[)ortions as isolated opaque bodies. The strongest radia- 
tions take place when the sun pierces cumidi^ the ground of the sky 
being blue. It seems, then, tliat the va])ors are attracted and clus- 
tered to form masses of clouds, loasnng the intermediate spaces free 
from vapoi's. 

From ihe tinie of lleaumur down to our own days, it is temperatures 
observed in the s-hade that agriculturists have pretended to apply in 
seeking the Iieat ])roper for vegetables. But plants being more or kss 
exposed to the sun, this estimate is evidently' favdt}^, in the case of crops, 
for instance, in which the heat might very notably diii'er from that of a 
thermometer submitted to solar radiation. Thermometric observations 
made in the shade must, therefore, be ill-applied to the phenomena of 

^ Anunaire do Ir. Sorii-rc r'-Iott'orologi'^no d<' France, 1S55, vo]. iii, X)p. 230-445. 
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vogotatloi). Tjiis o))j(\^ii<Mi :i])])enr(:Ml very i^^ivi^uix to GjiS])arjii,* wiio 
recalls-^ the fiiet t-sat [liiniholdt j-lready iusisteri n]ion the Hecp:-;sity of 
ineasuriiijj;' tlic oalorific oiiJH't oi'tlie solar rays upoii plants aiul upon tlio 
soils whore they ai'ow'. I'roia two iseries oi observataoas made by (xas- 
paria, at Paias aad at Orange, Avliich ]ie lias eoiupared witli another 
series carried out on Moniit i^eissenberi;, in Bavaria, situated at 075 
metres abo\ c tlie level of llie sea, ]w eonehules tliat, iri addition to the 
atmospherie tempeiature plants receive in the tliree ebniares, at Paris, 
a su.pplenH^nt of rp.i) of sokir heat; at Oi'a.niie, 11'^. lo, and at Peissen- 
hevg^ 1^,V^. This excess tabes phice at two oVdocic in the adternoon: and 
(xasparin b(die\T\s that it Avill be probab]y one or two deoi^ees more at 
noon. But to judge of tlie leal effect u])0u veg'etation we must, 
after calcnhitin*;- the mean temperature of tlie day, achl to it that of sohir 
lieat. 

Exact observations, like Gasparin's, l)nt with index tlierniometers, 
have been made in the .ffardens of the Moi'tieultural Society of Lon- 
don at Cliiswick, from 1 <S26 to 3 840. Three thermometers vrere observed. 
I'he first, covered witli black vrooi and exposed to the sun, .o-ave the 
maximum of insohition the second, also covered with bh)ck wool and 
exposed to nocturnal radiation, showed the minimum ; finally, the third 
^vas placed in orilinary conditions in tlie shade. The in^^an of the first 
two thermouieters gave the mean temperrdnre between tlie (.extremes 
])roduced by insolation and radiation, that is to say, according to Dove, 
the mean of n locality successively exposed to the sun and to radiation. 
This mean is not like that taken by the ordinary ])rocess in tlie 
shade; the i'ehition is 12'^.2 to D^.OG. It ditfers besides' from month to 
month. This series of observatioJis is proba bly tiie only unexceptionable 
one. 

De Candolle makes the following remark : ^- IloVi-ever this may be, it 
:s a much more important tiling to know if vegetables are affected by 
insolation and radiation, in a similar manner a,s a copper ball, as the 
l>ulb of an ordinary therinometer, or one tilled with water, mercury, or 
afcohol, and covered with n poor conducting black substance, &c. To 
what point, and by what process, can the impulsion given to the vege- 
table machine by solar niys be compared to the changes of a ther- 
mometer'* All the autliors liave understood that the varied coloration 
of plants did not permit of comparing them from any ])oi]rt of view with 
a black-brdb thermometer. Tlie etfects of insolation a.nd of I'adiation are 
evidently less intense or less extreme. Gasparin found more analogy 
vrith a thermometer covered with a millimetre of earth, and JJo\e with 
a thermometer unblackened, ^ that sensibly reduces solai' action/ adds 
Be Candoll<\ ^ but many other causes act in the same way. v^hich 
])hysicists find great difiiculty in indicating. An almost solid body, such 
as' a leaf or a branch, cannot become heated in the same way as a 
liquid contained in a ball, (^specially when tiiat solid body is a bad con- 
ductor, and the licjuid with wliich w^e compare it is at on(:e naobile and a. 
good conducto]\ Vegetable tissue is cooled during the day by the con- 
tinual ascent of the sap and by evaporation ; during the jiight these 
causes of moditication almost completely cease, and ra.diation produces 
its whole effect. The transport of sap tovrard vhe leaves causes, under 
tlie inlluence of liglit, a considerable eva.poration, which diminishes the 
caloric eiiect of the sun . The stems, and sometimes the leaves, are vertical ; 
and in gei:;eral the parts of a pliant are not ])resented at the angle which 
produces the gi'eatest amount of warmth and of radiation. Moreover, 



Couii^ ^VA;i;T'LcuJl.ure. Piu'is^ Id-i-i, vol. ii, p. 72. A .second edition ol' . jii.s voluma 
ax)pe:trcd in 1^5*3. The cliaiiter upon soLir action (p. 77) is more developed. 



122 



AGEICULTURAL REPORT. 



they are rseciprocally shaded. When an isolated tree is busliy, or in a 
forest, little more than a tenth or twentieth part of its surface, perhaps, 
receives solar action and radiates freely. The more a plant is heated 
and its activity urged by the calorific and chemical rays of the sun, the 
more it evaporates, diminishing thereby the temperature of the green 
parts." 

On the whole, De CaiidoUe concludes that for isolated trees the dis- 
tributed heat differs little at the north and at the south, or rather that 
it does not produce the same effects upon the vegetable machine as upon 
thermometers. ^To thermometer can be compared exactly to the tissue 
of plants from a purely physical point. Vegetables at times experience 
chemical influences from rays which do not act at all upon thermome- 
ters. Luminous rays also' act very differently : in the thermometer 
they expand a liquid, and in the plant they work a very complex ma- 
chine. The best way of establishing the direct effect of the sun and of 
radiation upon vegetables cannot be by observing thermometers, but by 
seeing how vegetables of the same species act when placed in the mme 
soil — some in the sun, others in the shade. 

Such are the scientific considerations which must bo taken into 
account in order that the effects of solar radiation may definitely enter 
into the study of the vital phenomena of vegetation. 

ACTION OF NOCTURNAL COOLINa AND DIURNAL HEATING OF CULTI- 
VATED SOILS. 

Cooling of the superficial layer of gromid during the night.-^Jji cold 
countries, where the earth is covered in winter w ith a coat of snow 
more or less thick, under this protecting mantle the roots of vegetables 
and the seeds which have been sown in autumn escape the variations ol' 
atmospheric heat. Temperatures inferior to that of melting ice pene- 
trate slowly through the bed of snow, while temperatures above zero 
stop at its surface. The latter then pass to the state of latent heat, and 
melt snow to a depth according to the rise of the temperature above 
zero, to the agitation and to the humidity of the air. 

It results from this that the temperature of the superficial layer of 
the ground approaches very nearly to the atmospheric mean, and the 
ground freezes more or less hard and deep, as the mean of winter is 
more or less below zero. 

In countries with mean temperatures, where the ground is sometimes 
bare, sometimes covered with snow, we cannot indicate in a general 
way how it is influenced by the air. Under a climate in which snow is 
comparatively rare it is important to study the relations between the 
temperature of the soil and that of the air in contact with it during cold 
weather. 

Judging from the numerous observations of Charles Martins, the city of 
Montpellier, in fertile Mediterranean France, seems to offer us an excellent 
means of comparison. In winter, by a maesiral from north-northwest, 
the sky is kept perfectly cle-ar, and the air, heated by the sun, is very 
agreeable during the day. At night, the purity of the atmosphere 
favors terrestrial radiation, and the thermometer in the open air often 
descends to — 12° C, but during the following day it attains in the 
shade 15° above zero. While the aerial parts of plants are exposed 
to these great variations, which are sensible at the heart of the stalks and 
trunl:s, what takes place with the subterranean parts, and with seeds 
buried in the ground f Such is the question Charles Martins^ proposed 
to solve by studying the nocturnal cooling suffered by the different 
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kinds of earth employed in horticulture. The following is the mean 

value, observed near the surface : 



Willow tree mold 10.60 

Red clay ground 1°.46 

White calcareous sand 1^.43 

Leaf mold lo.40 



Heath mold lo.32 

Common mold 1°.25 

Yellow sand l^.^S 

Garden mold O^XjO 



Mean 1^.29. 

We see that soils cool unequally, and that between willow tree mold 
and garden soil, th6 difference amounts to just a degree. This result 
deserves to be taken into consideration, for a degree of difference is the 
life or death of a seed. Seeds buried deeper in the ground are more 
protected against cold. Here is a table of mean minimum temperatures 
observed during the night, at a depth of 0*^.05 : 

Surface. AtO^M. Differmee. 

Willow tr^ mold — 2o.8 0°.8 3^.6 

YeUowsand — P.8 0^.8 2"^^ 

Heath mold 1 —2^5 00.8 5°.l 

Garden mold O^.T 2^^ P.5 

Mold 30.2 40.6 l^A 

Red clay 20.2 50.2 3^.0. 

Mean 0o.l3 20.40 2o.53 



We see that nocturnal cold does not x>enetrate into the different kinds of 
soil with equal rapidity- Willow tree mold, for instance, which bee(5mes 
theccMest^it the surface, according to the previous table, is the one which 
nocturnal cold ^jenetrates most slowly, since the difference between the 
temperature of the superficial la.;^er and that at 0,™05 is greater than in 
any of the other kinds of soil. We know that willow tree mold is com- 
posed of fragments of decayed wood, between which air is interposed; 
both wood and air are poor conductors of heat; hence ])robably the 
small amount of cooling in this mold. Heath mold is in the same 
condition. We are not so well able to explain, adds Martins, why red clay 
ground is a bad conductor of heat, and why garden soil and heath mold 
are good conductors. But by comparing these two tables we can say 
generally that nocturnal cold p^etrat^ less quickly soils which cool 
most rapidly at the surface, and viceverm. It is evident thatthisarrange- 
ment is feivorabie to the preservation of seeds and of roots buried in the 
gixmnd. 

The layer betwieen tlie surface and the depth of O^'.OS, in which we 
have examined the influence of noctttrnal cold, is that where lie the 
seeds ami roots of annual plants ; but long-lived vegetables, shrubs, and 
es^'ially trees, bury their roots to a much greater depth. During five 
consecutive winters, from 1858 to 1862, Martins has followed the tempera- 
ture at the " Jardin des Plants'^ of Montpellier to the depth of 0^,10 and 
of 0*^.30, As a meaji, the minimum at the smallesti depth (O^.iO) was 
always superior by 7o.2 to the temperature of the air observed at 1™.50 
above tlie ground. Martins cmieludes that on reaching a depth of O.'^SO 
the roots of plants which pass the winter in the open air at Montpellier 
always find a temperature above zero. Further on, in the chapter on 
frost, will be found other conclusions upon the cooling of vegetable 
•mold. 

Heatmg of the superficial layer of ground dtmng tlie day. — Martins has 
also studied the mean relative heating properties of the different kinds 
of soil near the surface, between 11 o'clock in the morning, when the 
groundbecomes sensibly warm, and3 o'clock in the afternoon, after which 
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1iu> w;;iVn(ii hi ^vintor does uot iuereiise. Hero aif^ tlto moans of tlicj^o 
iiiuicatioii;; observed r.ear the surface of tlie groiiiMl: 

Iiotl clay 5},rf'''^^i-^ 17^.87 Willo\7 tree mold irv-.87 

Garden iiuilU 1T".;)7 L«>af mold KP.2() 

iieathmold }7'\0S Whito sand lli-.lii 

Coinmnn luold Yellow sand ICPM 

:Meaii 1iG~-.t:>. 

Martiiis eoiieliKies tlml tliis order is not that of the eooliLip:iii the lirst 
tablej iiiid tliat tlieir coTiipLirisoii shows that the eriiissive and ahsorljent 
powers (if soils a.re not the sole elements whicli ileterniine their coolino' 
iis well as their hentirig. The conductin.g- power of soils for lieat, their 
liygroscopicitv, aiul the .j^Teaier or less evaporation which is its conse- 
quence, e:^inp]uiare the results, as they do not admit of previous esti- 
mation. However, he observes that red clay ^^ronnd is the one which 
becomes bolii thtwaosfc cooled and the most heated at the surface 5 that 
of the Jardai of Montpeliier cools the least and heats the most. Yel- 
low sand ^presents the most feeble variation of temperature, and willow 
tree niohl, which cools greatly, becomes but moderately heated. Tlie 
difference 'oetween the two extn^mes reaches 1^.02 for the warmth • it was 
a degree ibr the coldness. 

During tlie night the mean minimum of the air at 1"\50 above the 
ground was l^.ol above the mean minimum — 1^.29 of the observed 
soils. The mean temperature of the heated ,9T0und differs very little 
from that oi' tlie air; both observations being made at the same time 
the former was i CP.Si) and t]ie latter IGo.GG. Thus, when it becomes cold, 
the suriace of tlie ground, l)y its radiation proper, falls below the tem- 
perature of th(i air j i)ut when tho ground is warm it heats at the same 
time the air by reiieeting a part of the solar rays. Likewise in the ob- 
servations of Martins it is sometimes the earth that is a little warmer 
than the air, sometimes the reverse, and on. an average the effects ai e 
equal. 

The miaimum nightly temperature of the air and the surface of the 
ground agree a little before sunrise: but after the earth becomes warm, 
its lieat increases iu general until the afternoon. At the same time, 
the nightly cold of the surface ])enetrates the soil with arapiditj^ which 
can 'be estimated at about a decimeter every three hours.* It requires 
according to Martins, an hour and a half to reach a depth of 0"\05. 
Hence it results that before the middle of the day the heat is weaker 
at 0''\05 than at the surface. Thus, while the cold radiation penetrates 
the ground, it is incessantly heated on the surface by the action of the 
solar rays. But the dilference is never great, for the effect of this cold 
radiation is vveakcned as it penetrates tlie soil by the calorific radiation 
stored up in its breast durnig preceding days. In eighty observations 
]\lartins has foii]id only three in which the temperature was more ele- 
vated at 0^'\05 than at the surface. In all the rest the ground between 
11 o'clock in the morning and 3 o'clocl-i in the afternoon was hotter at 
tlie surface than at that depth. 

The foUovving table, according to Martins, gives the difference of tem- 
perature for six kinds of son; the figures express the degrees of warmth 
at the suriace above that 0"\05 of depth. 

Red clay -miind 2^.28 Garden mold „ 4'^.>?2 

Common iiield :F.78 Ileatiimold 5^.78 

\eiiowBand 3^.93 Willow tree mold ry-.HO 

Mean ^PAO. 

Eed clay, a good conductor of solar heat, is that in wliieli the difl'er- 



* Quetelet, Chmat dc la Bclgique. Tome 1; j). 153. 
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encc of temperature bet vrcM.^n t;.i:-. {-'url'.'i'i^ :\vA t'.K* doplh of (V^.OJ is least. 
Willowtree !iiold and beatli laold, both l);id coiiduetorS;, are those in 
AvUicli the differeDce is greatest. Tlie other three range between these 
extreraes. 

From this estimate of the physical properties of tiiese different soils of 
nocturnal cooling and diurnal heating near the surface, and a depth of 
of 0'M)5, Martins concludes |]]at red-clay ground is that >vhose surface 
cools and lieiits the most. The nightly cohl of radintion is not diffused 
rrell or deeply in this species of soil ; the sohy.' heat, on the contrary, 
penetrates it easily, as is proved by the smallness of the excess (2o.28) 
at the surface of the soil over tlie temperature at 0'-\05 of depth. It is 
precisely this soil which covers the hills in the environs of i^Iontpeliier 
which are planted with vines and olives. We conceive that this double 
property is favoral^le to vegetables, vrhose. roots ])euetrate deeply into 
the soil and are little affected by tlie variations of the surface. Thus, 
on these hills there is iio instance of olives dying out; the layer is never 
bare and the tree alvrays shoots again from the sturap. 

Martins deduces tlie following horticultural cons(i<juences. 

If vje considor tlie ditiVrent varieties of soil studied in tliin iiuMuoiv in re;:;ard to 
.seed-beds, vro will coiudride that iieath mold is thib most ])ropor around for obtaiuiii<>' 
prompt Luid sure I'-ermiiiation ; beeaiise on the snvface it doi's n,')treoo1 mr.cli and nocr- 
tuTual cold penetrates it slowly. On tJie other hand, it beeomes hii^;!]]'^ Avarmed nnder 
the influence of the ;.ohir rays, and this heat remains at its snrfjiecr and ])e.netr<'ite.s 
slowly, a circnmstance eqmdiy la.voralde, as the heat is concentrated aronnd the seed 
sown near the snrfaee. Common mold has tlio advantage of not eoolii!g mnch on 
the surface, bnt noctnrnal cold penetrates it rapidly. It is true tliat this mold, 
becon.ies highly wanned dnring the d.iiy, and tliat tlic heat ])ev;;>trates it easily. 
Reed.s are, therefore, ex]>os'xl to largo jdterirations of temperature. Th(.\se alternations 
are still stronger in red-clay gronnd, wliich cools considerably during the night, anti 
becomes liigldy warmed dnring tlic day: Init, nnfortnnately, solar Iieat is pro[)agated 
in it mnch better th;in nocturnal cold. The sands cool and heat little on the siirhice; 
cold and luMt are not more ditrnsed. Thns the t(jmperatures of the soil play as great 
a, i)iivt as tlnit of the rdr in the difference which is observed bot>^'ceu the horticulture 
of idediterranean Erance a,nd the north of Europe.'-'* 

THE I\'OCTUi::;AL INCliEASE OF TEMPEKATUKE, VvaTII KEIGIIT I^^ TIIE 
INI^EKIOri vSTKATA OF TIIE ATMOSPHERE, AND ITS ACTION UPON 
VEG'ETABLES. 

Faraici'S hrive ri^inarked lor a long time that after (;old nights in 
spring tender vegetables, like the vine, the olive, and peach trees, 
suffer from tlie frost in the valleys and- low positions, while on the hills 
the injury is less or nothing. These disastrous effects are attiibuted, by 
])opular prejadice in Europe, to the malign iiitiuence of tlie April moon. 
Each vrinter vre see, alter one or more cold nights, exotic ])lauts die in 
the lower ])arts of a garden, \^diile others of the same age and of liki) vigor 
survive them in more eleviited stations. AYe Oixpect to prove here that 
these differences are explained naturally by a constant increase of tem- 
])erature with the altitude during calm nights in the stratum of the 
iitmosphere next the ground. 

This intervention of temperatures was observed as far back as 177o, 
by Mare Auguste Pictet, t at Geneva, ancl connrmetl by Sdxt at Canter- 
bury in 1784, by Marcet§ at Crcneva in 1837, by Bravais and Latiiriji' at 

''J)u Er:froidiss( ment nocturne et tie rcehautfcment diurne i^endant I'liiver do liilont- 
pellier, des diverses cspeces des terres cultivces. Mcjnoires de rAcademie des Sciences 
de ^.lontpellicr, l&o-], vol. v, p. :>f)7. 

I Versuche iiber das Fencr. Tiibingen, 1700. S^. p. 170. 

t P!iiloso])hic:d Transacti{^ns, vol. Ixxviii, p. U):t 

\^ ^Icmoircri ilc. la Hoci^te do PJiysiqne et (fllistoin^ Natarelie de Geneve. 18:>-', vol. 
viii. 

ii Y'>y;ig-s, Scandimivie at au ►Spitz1)erg, vv,c., 3I(-tet)rologi(^, V(d. iii, p. iM. 
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Bossekof) in Lapland in 1838-'39, by Plantamour* at Geneva in 1847, 
and l>y otlier observers. Lastly, Charles Martins t lias reached tke fol- 
lowing candnsions : DuiiBg the night the increase of temperature from 
the ground up to lifty meters (about one hundred and sixty-four feet) is 
an almost constant phenomenon, for out of ninety-eight nights he found 
only 9 in Trhich he had a decrease of temperature between 0^.05 and 
4td^Ay the increase ia therefore the rule, the decrease the exception. 
The mean annual increase, or the mean difi:erence between the minimum 
at 0°>.05 and that at 49™.4, by taking the ninety-seven nights in which the 
temperature of external points was noted, reached S^.SO. This increase, 
supposing it uniform, will, therefore, be 1^ for every 13 metres^ it does 
not appear to vary much from one season to another. The phenomenon 
is wholly independent of the thermometric cold and heat in which the 
mercurial column oscillates. This increase is not uniform; very rapid 
in the vicinity of the ground, it diminishes as we ascend into the atmos- 
phere. The increase of temperature with the altitude is princii>ally due 
to terrestrial radiation, and consequently depends upon the clearness 
of the sky, for it is nearly five times greater on clear nights than on 
cloudy ones. It is very evident that the increase i3 greater, not because 
the superior strata become heated, but rather because the inferior 
strata are cooled by contact with the soil. 

If now we seek the influence of the wind, Pictet, Marcet, Bravais, atfc 
Martins are unanimous in declaring that calmness in the air is one of 
the most favorable conditions to increase of temperature with the al- 
titude. Martins finds that it is always the same for the air upon natu- 
ral roughnesses of the soil in plains, upon hill tops,, or upon towers and 
other edifices. He has also found that this increase commences an hoxiv 
before sunset in calm weather, and even at its setting with a clouded 
sky, remaining stationary until morning, when the weather does not 
vary, and the dew is not very abundant. This result is important, in- 
asmuch as it shows that the difference indicated by the minima are not 
of short duration, but permanent during the whole night. His obser- 
vations, moreover, show that this increase extends to a height of fifty 
metres on all clear nights, and even on the generality of cloudy ones. 
So the increase of temperature with the altitude, during the night, is a 
constant fact in France, England, Switzerland, and as far as the 70"^ of 
north latitude, wherever it has been studied. 

Martins thus accounts for the .daily decrease and the nightly increase 
of temperature in the inferior strata of the atmosphere. During the day 
the solar ra3^s, traversing the atmosphere, raise its temperature very 
little, for one-third, at least, is absorbed in its depth -^X the other two- 
thirds reach the ground, which they greatly warm, and it is the ground 
in its turn which heats from below the divers layers of the inferior 
stratum of air. This cause, pointing to others which Martins has ex- 
posed iii detail,§ produces the daily decrease of temperature with the al^ 
titude. But after the sun begins to approach the horizon, its oblique 
rays traversing an atmospheric stratum constantly deepening, heat no 
more either the air or ground. Both, especially if the sky is clear, com- 
mence to radiate toward space, and consequently to grow colder. The 
ground radiatiug more densely, cools the stratum of air in contact with 



Bibliotlieque UniVerselle de Geneve, 1848, vol. vii, p. 22. 

t M6moires de TAcad^mie des Sciences de Montpellier, 1861, vol. v, p. 47. 

t Quetelet, Bulletins de PAcademie des Sciences de Belgique, 1861^ vol. xi. 

§ Des Causes Physiques du Froid sur les hantes montagnes. Memoire de I'Acad^mle 
des Sciences de Montpellier, vol. iv, p. 278. Annales do Cliimio et de Physiquo, 1860, 
vol. viii. 
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it; both these effects continue all night, and ttntil the solar rJys come 
to warm anew the surface. The longer the night and the cleiirer the sky, 
the lower is the temperature of the ground, and, consequently, that of the 
air which bathes it. The air, in general, will be colder, as the earth's 
surface is colder, because it radiates of itself, and these effects of radia- 
tion are added to the cold communicated by the surface of the ground. 
On the other hand, the surface of the ground itself is generally warmer 
than the air in contact with it, as the losses it suffers by radiation are in 
part repaired by a flow of heat from the interior to the exterior. This 
interior heat of the ground proceeds from the diurnal warmth, as is es- 
tablished above. The refrigeration of the bases of atmospheric columns 
is propagated to a point more or less high, where the proper tempera- 
ture of the air is equal to that of the stratum in contact with the ground. 
The clearness of the sky, the direction and temperature of the wind, the 
outline of the country, the presence or absence of lakes or great rivers, 
the vicinity of the sea, all influence this complex phenomenon to which 
I call the attention of meteorologists and farmers. 

AppUcations to agriculture and harticiiltnre. — The inconvenience of 
depressions of the soil, and the advantage of high lands, says Martins, 
were long ago pointed out without the true cause being known ; efl«^ts 
of which cold was the cause, and humidity the consequence, were laid 
exclusively to the account of the latter. Thus, the slower ripening of 
cereals, the invasion of ergot and of other cryptogams, was solely at- 
tributed to water in a liquid state in the ground, or in a vaporous state 
in the air. We now know the part played by temperature, and it ex- 
plains to us facts before inexplicable. Thus we have seen, after cold 
nights, in the south of France, olive trees frozen to a certain altitude on 
the hills, and preserved beyond this limit. Some meters of different^ 
in level are sufficient to decide whether a tree shall perish or be saved. 
Martins relates that on January 21, 1855, when the temperature de- 
scended in the lower part of the botanic garden at Montpellier to — 18"^, 
almost all the laurels around his residence perished, while others in 
exactly the same conditions as to shelter were saved at positions a tew 
meters higher.* It was the same with the fig, olive, and other exotic 
trees or shrubs. 

• Milne Home t has remarked that the lowest localities are those where 
the greatest colds have been observed. Thus, in the environs of Edin- 
burgh the two low stations of Smeaton and East Linton were those 
where the most intense cold was felt in the winter of 1860-'61 ; in Eng- 
land this happened at l^ottingham, which is situated in a hollow, and 
far from the sea. 

Moreover, when young vine buds are killed by spring frosts, it is always, 
so to say, i>roportionally to the height ^ it is a rare accident that a 
cause of warmth comes to counterbalance that of the cold. Whenev^er 
the decrease of temperature is considerable enough near the ground, 
the leaves or branches of tender shrubs in contact with it are found red- 
dened, while those higher up are safe. In the south of France mulber- 
ries have been killed by frost on a low stem, while those on a more ele- 
vated trunk, growing on the same soil, were saved. Paran, engineer of 
the mines at Alais, established this fact upon a large scale in the spring 
of 1860. 

As to large trees, Martins af&rms that when they exceed six meters 
in height, during clear nights there is a mean difference of l^.TG be- 

■* M^moires de rAcad6mie des Sciences de MontpelUer. 1855-^57. Vol. iii, pp. 91-106. 
Eevue Horticole. 4« sdrie. Vol. iv, p. 288. 
tBahbiir, Transactions of the Botanical Society. Edinburgli, 1803. Vol. vii, p. 58. 
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tweeii teirtr^eratiirc of llic air at tiio base oi' tii^ truuk aiid that of 
tlio stratU'ii i-iiirroiiiidiiu^ the branches a,t six meters above tlie surlace. 
This (liiiei'oaee may even exeeed two degrees. '^ Wliybo astonished 
after tliis,'^ adds ]>iartins, at liudiiii^ on a tree in ibliage ironi its base, 
leaves irozea iienr the j^i'ound, while others are perieetly green at six 
meters atiove We sliouhl also give but bmited conlideneeto tiie ther- 
mometrie degrecss given i>y hortieidtiu'ists as corres|)ouding to the 
ireeziDg of certain vegetables ; for the thermometer consulted is often 
far fro-i] and on a ditlerent level from that of tiie vegetable observed. 
Should we desire to obtabi rigorous results, the thermometer must be 
pla^ced by the side of those parts of the plard; v/e wisli to .study, and at 
the same height." 

In resiiine, here are the conclusions of Martins : 

1. On clear nights there is rd ways an iucrense, with the height, of the 
ten)])erature of ihe air in its ialei ior stratum. At Montpeiiier the limit 
of this increjjse is generally above tifty meters. 

2. The iiK^rcase is not n.nif(3im. ]\[ore rapid near the ground, it has a 
mean of 1° (Jentigrade for every tlurteeii metei's, between 0'^^.05 and fifty 
meters. 

3: Willi a cloudy sky the daily decrease continues during the night, 
or else tiie e.octnrnal increase is very slight, namely, a mean of only 1^ 
for forty-six meters. 

4. Vv' ith a clear sky tlic increase is mucli more rapid — a. mean of 1^ 
tor nine meters. 

o. The thermic excess is the same at the top of a hill 'as on tliat of a 
tower witli the same altitude. 

(>. A strong wind tends to equalize the temperature iu the inferior 
atmospheric stratum, in which the nocturnal increase is apparent. 

7. The Montpeilier results bein.i>' sensibly in accord with those of Pietet 
and M^n'cet at Geneva, Six at Canterbury, Br^ivais an.d Lattin at Bos- 
sekop. ill Lapland, this phenomenon may be considered as general and 
alike in all hititudes. 

8. A thermometer sheltered from zenithal and. terrestrial radiation 
marks -is a mean during the night a temperature more elevated by 0^.90 
than one vrhieh l adiates freely in all directions. 

1). The temperature of the surface of the ground itself is almost always 
a little hia-her than that of the stratum of air immediately in contact 
with it. 

10. Terrestiiiil radiation is the true cause of the nocturnal increase of 
tem[)er:Uure wiih altitude. During the day, the earth being warmed by 
tliC s-.m Iieats t'e>e air by contact in its turn ; it cools it at night by radi- 
ation into sp^acc. 

11. Series of meteorological observations are not comparable, if the 
stations are not similarly situated, and the instruments placed at the 
same height above the ground. 

12. AU these facts account for the freezing of vegetables in hollows, 
and their ])reservation on eininences, after the cold and clear niglits of 
winter or spring.* 

ACTION OR DEW UPON YEGETARLl^B. 

* The eonilen.sation of atmospheric moisture upon bodies cooled by 

nightly radiation, which constitutes the deposit of devr, is a phenoiuenou 

* i>iri' i'Accr(>isKC'nient No('tii)-no dc l:i tenipt'i-alim; a.vcc la liautcnv, (lar^s lea cov.chon 
iinvjt'ieiir(\s do. ratmosplu'iv. Mciiioiros do rAcadomi o d-.is ficieiicos d.o- :},lo]!tpGlUer. 18G1. 
Vol. v., p. 47. 
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as worthy of study from n pliysical point of view ns on account of its 
utility in AT^getation. At all times tlew lias im])ressed the minds of the 
most casual observers, and all have regarded it as destined to furnish 
Xilants, by absorption, the means of repairing the losses caused during the 
day by transpiration. The celebrated Hides, and all succeeding physiolo- 
gists and agriculturists, have thouglit that thg^ dew, which wets the 
leaves, was absorbed by them, and that tins v/ater was added to the 
mass of nourishing licxuids in the plant. By delicate experiments, Du- 
chartre* has, oii the contrary, iproved that dew does not j^enetraie into 
the tissues of leaves. 

'There do not appear to have existed, before Duchartre's researches, 
any continued experiments winch could demonstrate that the leaves of 
living plants absorbed the dew formed ri])on their surface, save two in- 
cidental passages of Hales in his observations on the trans])iration of 
plants.! But as these first experiments vrere defective, his assertions 
are valueless. Bonnet,! having laid ui)on water detached leaves which 
retained their freshness for a time, thought that they had absorbed the 
water in contact with them. 

Many physiologists have refused to admit this explanation, and 
Moldenhawer§ and Be Candolle, || among others, have advanced the 
opinion that the position of the stomatum upon the vv^ater i^revents 
the evaporation of the juices contained hi the leaf and preserves its 
Creshness." Meyen^] and Treviranus^** affirm in the most formal term^ 
that the suppression of transpiration was the sole cause of the facts 
obseryed by Bonnet. Duchart-re, on the contrary, has Qstablished with 
the aid of the balance that the explanation given by Bonnet was exact, 
and that detached leaves placed upon water absorb by either of their 
faces, more rarely l)y both, a very appreciable quantity of water simply 
by local iml^ibition.ft Ho wever, having plung-ed entirely into the water 
the foliate capitulum of a Veronica Undlcyana, living and x^lanted in a 
pot enveloping an exactly tight apparatus, Le saw the plant remain 
there for tbrty-eight hours in succession vvitliout augmenting in weight, 
while during the day it transpired sensibly. Thus it is now satisfac- 
torily i)roved that while detached leaves of i>la]its can absorb by imbibi- 
tion a certain quantity of water, the same leaves of living plants do not 
absorb the least particle of the liquid vviiich bathes them. Are we, 
therefore, to be surprised at seeing leaves in full bloom remain covered 
with dew during a whole night without absorbing a quantity ap- 
precible by delicate balances ? The following physiological consider- 
ations will dispel what, at the first glance, seems extraordinary in this 
fact. 

In order to understand why dew is not absorbed by the leaves, and 
why, in the same way, it does not exactly wet them, we must consider 
the mode in which it is formed ux)on plants, the nature of the epidermis 
of leaves, the coating which it presents, and, in line, the nature of il5S 

organs. 



*A!inal;'-- di-s Seionces Natiirclles, (Botauiquo,) P:ivis. iSoL Vol. xy. pp. 109-160. 
nulictiii (le i{\ Soci6t('i fiotauiqiio de Friuico. 1857. Vol. iv^ m). 910-91G. 
t Stivliqiu- a.'s yeo;6tanx. Paris, 1779. Pp. 42-44, 50-52. 

j .]J(-('li(u-('!U':-; ^uv l'visa,Q;o des fe.jiillos dans los pJaiitos, oA.r.. Gottin9;ae et Lcido, 1754. 
C('nle]i]plai ion do la Nature. Ilamboiirg, 1782. Vol. i, pi). l>05-rJl2. 
^n(utrii-e. 1818. P. 98-99. 

11 Physiol ogie ye<;6talo. Paris, 1832. Vol. i, p. Gl. 
i[N(^uo3 Sy.stciji der PJlanzcnpliysiolo^ie. Vol. ii, p. 112. 

*PliyMlolo?/io der GeAviiclisc. Vol. i, p. 510. 
ItEul'ietiii de la Socidto Botaniquo do France. 1S5(>. Vol. iii, pp. 221-223. 1858 
Vol. V. p. 110. 
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1. Mode of deposition of deiv upon plants. — Air bathes in some way the 
bodies surrounded by it, and it adheres rather strongly to their surface. 
When we observe the epidermis of leaves under the microscope we re- 
cognize this adhesion of the air. Now, dew being condensed on the sur- 
fa.ce of the leaves cannot displace this stratum of adherent air. The 
dew as it is <leposited forms a great number of small globular drops, 
distinct and separate, which do not exactly wet the leaves. These little 
drops augment in volume with the increase of vax)or condensation, and 
coming soon in contact with each other, they at length form a continu- 
ous layer. Under tins liquid coating we perceive a lamina of air more 
or less complete, which is interposed between the deposit of dew and the 
epidermis in such a way that contact is not dh'ect. 

2. Condition of the epidermal surface, — The epidermis is usilally found 
in a state v>iiicli renders it more or less difiicult to wet. This state is a 
consequence of the evaporation taking place every day at its surface, or 
in other words its transpiration. The water alone,'' says Schleiden,* 
" is evaporated at its surface, and is deposited as a thicker or thinner 
layer of substances which were in solution in the cellular juice, covering 
the external surface of the epidermic cells. At the same time these sub- 
stances under the action of atmospheric oxygen undergo a chemical 
modification, and are changed hi a manner wiiich renders it still more 
difficult for the passage of liquid. It is thus that wax and resin appear 
finally on this surface.*" ''Transpiration,'' adds Duchartre, ''being in 
direct proportion to the intensity of solar light and heat, it follows that 
the production of the layer of wax, which coats the epidermic cuticle, 
talres place in the most energetic manner ])0ssible on a fine day, and it 
is then, too, that devr is ordinarily formed in greatest abundance." This 
circuuistance caimot certainly favor the absorption of water as it is de- 
posited. '-If greasy matter," observes Garreau, t "is already an ob- 
stacle to tha absorption of water among plants whose leaves are buried 
in x>art in the ground, it becomes henceforth almost certain that those 
whose leaves tloat constantly in the air, and exhale, under the intlu- 
ence of suiumer heat, a large proportion of fatty substance, ought not 
to be more endosmotic than, the preceding." 

TliC existence of this greasy coating on the surfcice of the epidermis 
enables us, moreover, to comprehend why the leaves do not absorb the 
dew deposited upon both their faces. 

3. A natom ical structure of leaves. — The air found in a more or less con- 
siderable quantity between the cells of their parenchyma is a new ob- 
stacle to tJie penetration of water from the exterior to the interior of 
the organs of leaves, according to their anatomical structure. On the 
whole, and for the three reasons indicated above, Butrochet thinks that 
the non-absorption of dcAV by the organs which it wets, is a fact of easy 
explanation. 

It is not without importance in this place to destroy a popular belief, 
whicli lias even {)assed into some scientific works, on the subject of faded 
plants recovering their turgescenco by the direct action of dew. Seeing 
that plants wilted by the heat of day, says Duchartye, recover the tur- 
gescence of their tissues and their freshness in the night during which 
they are covered with dew, it is thought that this circumstance points to 
the al) sorption of the water which covered their surface. In this con- 
nection scientists, as well as the vulgar, have united. Thus Senebier, 
in common Avith 'all physiologists, in sp.eaking of dew-droi^s, has said : 



Die Pliysiolo^^io dor Piianzcn und Tliiere. P. 118. 
t Auiuile's dcs fScioiiccs Naturcllcf3. 1849. Vol. xiii, p. Ii25. 
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^'Plants wilted by tlie lieat of a parching suu, recover their freshness 
during the night Vhen the^^ are covered with these drops."* 

Now, in this conclusion, says Dutrochct, there has been attributed 
altogether to local and direct absorx)tion what was due to the simple 
moistening of the ground by tlie condensation of the aqueous vapor of 
the atmosphere. Duchartre has been able to elucidate the subject by 
two modes of observation, which seem to put this confusion into full 
relief,! and according to which it follows that leaves, even in their 
greatest thirst for water, do not directly introduce into their tissues the 
dew deposited upon their surface during the night. It is by the moist 
earth that the absorption of dew is effected. 

To sum lip, after the very numerous and delicate observations made 
by Duchartre during five years, his conclusions relative to the action of 
dew on vegetation are the tbliowing : Plants do not absorb the dew con- 
densed on their surface, and hence ideas of this kind which have pre- 
vailed up to our own day are deprived of foundation. Dew does not, 
therefore, exert any immediate and direct influence up5n vegetation. 
Its action upon vegetables is no less important in a great numb(3r of 
cases, but it takes place and is explained dilferently from what we had 
always thought. 

The iirsfc eifect produced by dew upon vegetables is to siqypress their 
transpiration almost entirely, which is already much enfeebled by the 
obscurity and descent of the temperature at night, but whicli will con- 
tinue in some nieasur(i without the deposit of dew. Dew, therefore, 
causes the plant to pass from a period of activity during the day to a 
period of repose during the night. Thanks to this suppression of 
aqueous waste, hov,^ever little humidity the roots find in the ground, 
they obtain enough to repair the losses which tlie diurnal transpiration 
of the leaves caused. Occasionally, even in the absence of all absorp- 
tion by the roots, the apparent state of the plant may be notably modified 
by reason of a single displacement of the nourishing liquids, which, from 
the stem and root, proceed into the wilted leaves, and restore to them 
the fullness of their tissues. 

But it is chiefly through the medium of the ground that devi acts upon 
vegetation. Its action is exerted in two inodes; 1. The dew deposited 
upon the leaves remains there only in an inconsiderable quantity, for 
above a certain measure, variable with difierent plants, it commences 
to fall upon the ground by its own weiglit, in a sort of local shower. 
2. The earth, as a porous and hygroscopic body, then receives the moisture, 
which is at once sucked up by the plant^s roots, in the same way as the 
moisture in the air. The dew also trickles along the stems, branches, 
and trunks to the groujid. Upon mountains the soil formed of permeable 
earth is continually humid. Otto Sendtner, who has made observations 
in Bavaria, asserts that ujjon these high mountains dew is more abundant 
than rain. J In the forests of warm countries dew-drops continually 
fall from the trees in the form of a plentiful shower. 

For the rest the total quantity of dew deposited upon leaves has been 
much' exaggerated. Duchartre has made the following experiments, 
which prove how trirling this deposit is : A Hortensia bore fourteen 
large leaves, whose extent was on each face at least a square decimeter, 
and 28 square decimeters for the vrhole surface of the limb. The dew 
which covered this Rorter2>sia was in such abundance that it was gathered 
into pools wherever it found a sinall cavity. ^JSTevertheless, all this liquid 

* Pliysiologio Vco-ctalo. Vol. iii, p. 94. 

t Journal do la Soci6t6 Centralo cVHorticulture. Pai-is, 1857. Vol. iii, pp. 77-S7. 
X Die Vegetations- VerlilUtnisse S lid-Bay erns. I*. 83. 
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Btrakim weighed only 7. 'J grains iu two niglits of observations, anxl 7 
grams on tlie third ; it had, thef efore, only 7 cubic centimeters in volume. 
We see thence that each leaf had for its part one-half cubic centimeter 
of water si)read out upon two square decimeters of surface. This small 
quantity of liquid, adds Duchartre, which is sufficient to cover entirely 
both sides of a leaf, so as even to form the deepest hr^^er it can hold, ex- 
plains very well the shower of dew which the ground receives every 
time that the condensation of atmospheric humidity is effected energeti- 
cally. 

ACTION OF MISTfc3 UPON VEaETABLEb'. 

Mists must be dense enough and h;imid enough to deposit a film of 
water wpon i)lants. The action of mists upon vegetation has been 
studied by Duchartre* after the same method adopted in the case ol 
dew, and in the condensation of vapor upon vegetation he reached the 
same conclusions. 

Mist condensing on the surface of plants, even like a heavy dew, has 
never increased their weight by any appreciable quantity. The leaves 
and diiferent parts of the plant act under mist just as under the deposit 
of dev/. Where the mist has not v/et the i^lants, the transpiration of the 
leaves has been only weakened, not suppressed, particularly during the 
day. But the suppression of transpiration Vv^as complete, or at least 
nearly so, when the deposit of mist liad clothed these organs with au 
entire coat of moisture. 

These focts establish conclusively, as Duchartre believes^ that misfcs 
exert upon vegetation only a secondary influence, since they supply plants 
with nothing, and only diminish, or at m.ost momentarily sujjpress their 
waste. Their function becomes much more important in certain locali- 
ties, particularly in the zone of mean altitude ux^on inter-tropical moun- 
tains, vrhere the epiphyte plants abound, and Avhere prevailSj chiefly 
through this cause, an excessive humidity. In ev ery case it is from the 
trickling of water to the ground that the action of heavy mists is as ad- 
vantageous to vegetation as that of dew. 

For the action of mists upon vegetation, as for that of dew, we are 
forced to' confine ourselves to the experiments and conclusions of Du- 
chartre 5 .because all that has been said on this subject has either no 
scientific value or presents no fact of importance. On the other side, 
after the hygroscopic action just pointed out, mists appear to have no 
other intluence than that of certain electric mists still doubtful and un- 
known, or those called dry mists, because of the atmospheric dryness 
which accompanies them. 

For the study of this question I cannot do better than to recommend 
to agriculturists Peltiers- s important memoir upon the different kinds of 
mists, f This conscientious observer divides them into simple, negative, 
and positive mists, according to their electric nature, the last two being 
subdivided into two others. 

Of the intluence oi electric mists upon plants and animals he acknowl- 
edges that we have not suhicient observations to enable us to treat it 
X)roperly. In those previously made, some contain only the indication 
of an electric tension without specifying either sign or intensity,- others 
mention only that diseases have followed the prescjice of mists, without 
saying whether or not thev were electric. He believes that if agricul- 
— • -0 ^ 

*Anualcis des Sciences N^vtiirelles. Botiiuiquu. ParLs^lSGl. Vol. xv, pp. 156-lpO. 
+-M<5moire3 couroun6s do rAciuMniic dcs Sciences dc j^nixeKcs, lS-11-42; vol. xv, 2^^ 
parfcio, X)p.'lr»25, 
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turists would follow the progress of mists witli an electrometer, according 
to liis method, we should, in a few years, know the true cause of certain 
alterations in vegetables, and pe]':iaps of certain diseases which suddenly 
afflict men and animals. 

Theory causes him to foresee that when a negative cloud descends very 
near the ground, all the conducting elevations serve as mediator neutral- 
izing the electricity. Animals and plants ])ossess conducting liquids, and 
as they are raised above the level of the soil serve as radiating i^oints 
between the earth and the mist. Yegetables penetrating the ground as 
far as moist soil, a.nd being eleva-ted and ramified into points or asperities, 
are bodies very suitable to fill this office according to their conducting 
power. We have many examples where in storms trees have served as 
conductors of discharges from the clouds, and at the same time preserved 
their stigmas from injury. Yegetables are conductors only by the sap 
which, penetrates them ; consequently every electric current may alter 
their nature by three means : The first that every electric current trav- 
ersing a solution renders its extremity acid or alkaline, according to the 
direction 5 in this way the leaves and flowers may become more acid or 
more alkaline, according to the positive or negative influence of the mist 
or cloud. The second alteration is, that electric radiation takes place at 
their extremities only by carrying off a part of their humidity. The sap 
is evaporated and transports contrary electricity, which must neutralize 
that of the mist, as the water in a capsule or cistern evaporates much 
more rapidly under electric influence. If this be powerful, the current, 
and consequently the evaporation, will be considerable, and the x)lant 
will be dried up. We have seen wonderful examples of "this in the 
Chatenay water-spout,* and also in the helm wind when of some dur- 
ation, in fine, the current may acquire such an intensity by the pas- 
sage of thunder or the prolonged efflux of electricity that all the sap is 
vaporized, it sha.tters the walls which hold it and the wood into fine 
sphinters. This has occurred very often from thunder-bolts, and the 
Chatenay water-spout alone furnishes us eiglit hundred and Mtj 
examples. 

Many agriculturists have thought that dry mists rust ATheat, and 
Duhamel has said that this effect occurred x)rincipaHy when the crop 
was in full growth, t and not when its tissues w(^re dry. These two ob- 
servations connected prove that ©uhamePs ru&t is the product of an 
electric current, since it takes place after dry mists, and when the plant, 
by its humidity, becomes a conductor. Another obserration due to 
Lemaitre, is, that a thio^i smoke produced by the combustion of moist 
grass protects the Held over which it rises as a conductor of electricity. 
What lias proved an obstacle to these researches, snys Peltier, is the 
abuse made of the observed coniltection between ^'the rust'^ and dry 
mists, from which some have referred all other diseases of plants to 
electric mists. Expertment not confirming fliis abuse of a good observ- 
ation, these researches were forsaken. 

We invite educated agriculturists to revive the subject, and observe 
if the tallest plants are not more liable to rust after electric mists than 
low amd sheltered ones, and to comi^are the loss of saj) in reddened 
plants with neighl^oring green ones. 



*^Peltici, Sur la Formation des Trombes. Paris, 1840. P. 151. 

t l^lemehts d'xVgriciilture. Paris, 1779. Livre 3, clip. 3. Memoires de Tillet. ^ 1773-.74. 
Fagou, Histoire do I'Academie des Sciences. 1710. P. 62. Philliiiar, Traits Urano- 
^raplUque. 1837. Turpin, Sur les maladies des plantes. 
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AGTIOT^ OF LiaKT (SOLAR RAYS) ON THE aERMINATIOTs^ AInD GROWTH 

OF PLANTS. 

Wlicn ii seed is x)laced iu a liumid soil, germination, whicli consti- 
tutes the first symptom of vegetable life, soon manifests itself^ the radi- 
cle api^ears first, from w]iich the roots branch out later ; then, at the 
other extremity, the plumule rises, swells, and permits the leaves to ap- 
l^ear in a rudimentary state. If we follow the germ during this evolu- 
-tion, we find that it trojisforms the oxygen of the air into carbonic acid 
by the loss of carbon. Soon the plant bears full-blown leaves ; thence 
the aerial apx^aratus is constituted for a function dianietrically opposed 
to the ai)paratus of the radicle. ITow the leaves, when illuminated by 
the sun, far from giving carbon to the atmosphere take it away by de- 
composing carbonic acid. During the first period of vegetation, the 
1)1 ant, still in its embryonic state, constantly diminishes in w^eight, owing 
to the consumption of its carbon by the oxygen of the air; this is true 
combustion. But from the time of the appearance of the leaves, the 
plant increases in weight, owing to the assimilation of carbon which it 
borrows from the carbonic acid of the atmosx>here 5 this is the opposite 
to combustion, it is the reduction, the revivification of a charred body. 
But this assimilation only takes place under the action of light. In 
darkness the leaves lose carbon as do the vegetable embryo and the roots 
in all circumstances. A plant during its whole existence is, therefore, 
really submitted to two antagonistic "forces, the one tending to abstract, 
the other to add matter, aiKl the force which is domintint increases or 
diminislies the weight of the plant. Following tlie relation existing be- 
tween these two forces, vrhieh is determined by the intensity of light 
and temperature, a plant will produce oxygen or Carbonic acid in very 
variable proportions, or it may not emit either of these gases. We th us 
reach the conclusion that vegetable organism, phiced iu a feebly illumi- 
nated medium, will remaiji in some sort stationary during entire months, 
as Boussingault had the opportunity of observing.* 

If the plant is constantly submitted to two antagonistic forces, losing 
useful matter by one and gaining by the other, it is of the highest im- 
l^ortance that our efforts in agricultural art shonhl be united for its 
greatest development and largest production. Of iill tlie natural forces, 
after that, of heat, which exert a powerful infiuenco over vegetable ex- 
istence, the action of light can be least dispensed with. But in solar 
radiation we must primarily consider three actions vevj distinct in their 
effects, which operate at once simultaneously and independently accord- 
ing to surrounding circumstances. These three elements, which are 
diversely distributed through the whole extent of the solar spectrum, 
are: 1. The m?or?^ic rjcf^o;?, i^rincipally sensible in the least refrangible 
rays, the red, and beyond it in the obscure portion of this end of the 
spectrum. 2. The htminoiis action^ in the mean rays of tlie yellovf. 3. 
Tiie chemical action^ in the most refrangible rays of ^ the bhie and violet, 
as well as beyond in the obscure portion of the 6p]:>osite end of the 
spectrum. It may be remarked that the redj ycUoio and hhiCj which have 
the maxima of the calorific, luminous, and chemical actions, constitute 
also the three primitive colors which give rise by their mutual combina- 
tion to the seven colors of the solar spectrum. A¥ e should, therefore, 
know which of these tliree solar radiations is predominant in tlte i^he- 
nomena of the germination of seeds and the growth of i)lants: in the 
decomposition of the carbonic acid of tlie atmosphere and the fixation 



* Annalcs (les Sciences NatureHcs. Botfiajiniic. Vol. i, i-p. 31 1-32 L 
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of carbon in tlieir tissues ; and in tlie i^roduction of the green substancQ 
or cMorophylj these constituting the three great physiological acts of the 
vegetable kingdom. Unfortunately all the experjments yet uudertaken 
are so contradictory that on this ])o'mt there still exists in science the 
greatest confusion, and in practice they have naturally remained with- 
out application. In order that scientists and agriculturists may verify 
or make use of these experiments, we brieiiy meution tliem. 

The paleness or whiteness of the parts of vegetables, wlien they are 
sheltered from the action of light, called by tlie moderns the etiolation 
of plants, did not escape the observing mind of Aristotle, who described 
it correctly enough, only he wrongly believed that the roots owed tlieir 
paleness to their underground position ; for they do not become green 
when exposed to light, and those which grow there are white. Still some 
roots are in themselves green, with or without the productiou of green 
matter or chlorophyl. The celebrated botanist, John Ray,* first among 
the modems, proved in 168G, by many experiments, that light aioue exerts 
an influence upon the green color of plants, that they scarcely vegetate 
at all under an opaque vase, and tha^t their stems become extremely 
elongated; this i)henomenon was neither owing to the want of air, nor 
to the influence of heat. Charles Bonnet cstablishedt that it was owing 
to the dark. Meese t and Senebier § analyzed the cause aiui the circum- 
stances. Michellottill also lirst })roved that light was injurious to germ- 
ination, and Ingenhousz1^[ and Senebier ** found that seeds germinate 
more rapidly in the shade than in sunshine. After the tenden(;y of stems 
to turn toward the light, three other phenomeiia were discovered at the 
commencement of this century relating to the influence of solar rays 
upon vegetation. Thomas Andrew Knight indicated for the first time 
in 1812 the tendency of »ome stems to sliun the light in place of seeking 
it, and Dutrochet ft demonstrated it in tlie most incontestable manner, 

DutrochetJJ himself pointed out, m 1824, the tendency of roots to turn 
toward the light, and, in 1844, J. Payer §§ discovered the contrary dis- 
position in other roots to shun the light. I pass over for want of space 
other less imx>ortant facts which have been since discovered. 

After recognizing the action of natural and artificial light upon the 
growth of plants and the production of green matter, we will proceed 
to study the influence of the different colors of tlie spectrum upon vege- 
tation, by the aid of colored glass and liquids, and later by the colored 
rays of the solar spectrum; it is in these delicate experiments tliat ob- 
servers disagree, as we shall soon find out. 

Senebier, |||| who appears to have been the first to t^ike up this impor- 
tant question, x)ablishedin 1783 experiments which he began seven years 
before, which were continued during four years. H is conclusions are as 
follows : 1. The size of the stems and their whiteness are so much the 
greater as the plant-s illumination is less ; but the green color of the 

*Historia generalis plantarnm. IGSG. Vol. i, p. 15. 

t Reclierclies snrl'iisage dcs feiiiUcd dans les plan tea. Gottiiif^uc and Loido, 17ri4. Pp. 
209, 330. 

t Journal do Pliysique. 1775. Vol. v\, part ii, pp. 445-419; 1770, vol. vii, x)art i, pp. 
112-130, pp. 193-207. 
'$M6moire3 Plivsioo-Cliimiqnes, etc. Paris, 1782. Vol. ii, p. 75 and ff. 
■l! Journal de Physique. Paris, 1801. Vol. lii, pp. 185-194 ; 1802, vol. liv, p. 140-15S. 
ir Journal do Physique. Paris, 178G. Vol. xxviii, pp. 81-92. 
Work cited. 

tt Comx>tcs-Rendu3 de I'Acaddmie des Sciences do Paris. 1837. Vol. iv, i)p. 48G-491. 
Collection de Mdmoires. Vol. ii, p. GO. 
;U Comptes-Rendus do I'Acaddmie des Sciences do Paris. 184G. Vol. xxii, p. 3S0. 

^ ^ Comptes-Rendus de.rAcad6mie des Sciences de Paris. 1843. Vol.-Kvii, jyp. 1 043-10-45. 
'im Works cited. Vol. ii, pp. 55-70, 103-105, 195-207. 



136 



AGPJC^ILTURAL BF^ORT, 



leaves does not follow this rule absolutely. 2. Tlie liigliest illuminating 
ra^ys, the yellow and red^ do not gwe to leaves the most decided green 
tint; the violet ray producer this effect with the lowest illuminating 
power. Senelrier draws the conclusion that the green, color will he 
deeper v/hen there is less light reflected from th e leaf and more penetra- 
ting itj and on account of this the violet ray gives the leaves a deeper 
green than natural hght. 3. After the violet rays, plants become more 
developed in the red rays than in the yellow. 

By submitting plants to the action of light transmitted through glass of 
difterent colors, TAbbe Tessier''^ remarked, in 1781, tliat the intensity 
of the green tint of leaves went on decreasing from white glass to deep 
yellow 5 that leaves become sensibly. green under the influence of lampp 
and of the light of the moon. He also observed that the stems are very 
strongly inclined when we place black materials behind the plant; the 
inclination is very feeble when the stuff is white ; and it is almost noth- 
ing when we place a looking-glass behind the vegetable. Leaves which 
were placed behind a pane of white glass were green ; less, however, 
than if the pot had been outside of the apartment. Leaves behind a 
pane of blue glass were still more green, there being between them and 
the preceding a sensible shade. Leaves behind a clear yellow pane 
differed from the last oidy by being a vShade loss green. In hue, the 
least green of all were those which liad been ])laced behind a deep 
yellow pane ; the difference was striking. 

In 1817, Dr. Sebastian Poggioli,! instead of submitting plants to light 
transmitted through colored glass, conceived tlie liappy idea of placing 
them under the rays of the solar spectrum, lie observed, after the tliird 
day, that the smallest plant submitted to the violet rays, surpassed, in 
development, those under the influence of the ^ed rays, the hitter, on the 
fourth day, .appearing to be blanched. The cotylcdoiions leaves of the 
piantlets in the two vases changed tlieir ]iositions, and directed their 
upper surfaces one toward the red light, and the otlier toward the violet. 
The direction was more rapid with the piantlets submitted to violet rays 
than v ith those which had been submitted to red rays. The two cotyi- 
edonous leav^es Avhicli crown the piantlets of Eapliamis rusticamts di- 
rected their up])er faces, in tlie first ])lace, toward Aiolet light, and in 
the second, toward ]"ed. The seeds of Brassica cruca germinate more 
promptly under the influence of red rays than ujider gi-eeu rays, and 
more promx)tly under green than violet rays. 

In 1830, Adolphe Brogniart and de Jussien saw the two opposite 
leaves whicJi terminate the piantlets of Al sine media direct in the same 
manner tlieir upper faces toward the red light to wliich alone they- were 
submitted.;!' Thus the phenomoiion was the same as that observed 
twenty-seven years before byPoggioli. Brogniart remarlis that he had 
observed, had Charles Morren, that the yellovv^ rays ai)proached, in 
their action, nearer than any of the others to white light; but, as this 
de]X3ndcd upon the fact that yellow glass allowed a very large quantity 
of white light to pass througli it, while green and blue passed but a lit- 
tle, and red glass none at all, the intensity of light ditfered extremely 
in all these experiments. 

In 1832, Charles Morren,§ by the aid of experiments with colored 
glass, reached the folio vv^ing conclusions : 1. That the colors of the spec 

*M(5moii'c8 de rAcademic dea Sciences do Paris. 1783. Pp. Io3-150. 
r Opusculi Scieutilici. Bologna, 1S17. Vol. i, p. 9. 

X AunalGS des Sciences Katiirenes. 1832. Vol. xxvii, pp. 205-206. lAVblbd Moigno, 
E6pertoiro d'optiquo modern o. Paris, 1850. 3™« partie, p. 1119. 
5> Annates des Sciences Naturelles. 1833. Vol. xxvii, pp. 201-205. 
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tnim, yAUx tlie exception of green, only, like darkness, assist germina- 
tion as their illuminating power becomes less. 2. That under the col- 
ored rays of greatest illuminating power, the radicles develoi) least- and 
slowest, and that the plumules, on the contrary, grow best and quickest. 
3. That under the rays with low illuminating powers, the radicles and 
plumules develop as they do in the shade. 4. That, consequently, the 
etiolation of yegetables, under the prismatic rays, liapx^ens in inverse 
proportion to their illuuiinating property. 5. Thfit the green color of 
vegetables is develox^ed much more rapidly uiulor the influence of 
composite light than under decomposed rays. G. That the yellow 
rays possess the maximum, and the orange rays the minimum de- 
gree of coloring plants green, and tlie other rays do not turn them 
green at all. 7. That the yellow ray greeiis them more when it is 
less intense, but that it requires much more time to produce this effect 
than wliite light does, and tliat it can never i>roduce the same depth of 
color. 

In 1837 and the following years Du troche t made a great number of 
experimejits ui)on the influence of light on vegetation. None of the 
stalks of Lcpidium sativum showed tlio least inflection toward light 
transmitted l)y red glass. At the end of eight days they had increased 
considerably in length, but remained straight and vertical. These ob- 
servations completely couhrm tliose of Payer upon tlic same ])lant. On 
the contrary the stalks of Alsinc media were, at tlie end of three days, 
all turned to^vards light transmitted tln^ougli red glass. On turning 
the vase in such a way as to direct the inflection, of the stalklets toward 
the base of tlie apparatus, four hours afterward they were bent anew 
toward the red light. Dutrocliet then proved that tins dc] tended on 
the siz^ of tlie stalklets of the two ])]ants; thiit tlie only ])iants bent 
toward red light were those v/hose diameter was less thau. iifty-five- 
hundredths of a miiliraetre; a tenth of a millimetre difference between 
the diameter of one stalklet and another of the same species, near a 
certain limit, sufliced to bend one toward the liglit, and leave the other 
in its natural position. 

The experiments of Dutrochet prove tjiat tlie stalks of plants are 
bent toward red light transmitted without mixture by glass of this 
color-,- while, according to Payer, they inclined toward blue or violet 
light. Dutrochet liere raises an important question, whether it is not 
the luminous intensity of the colored rays which determines the inflexion 
of vegetable stalks, an intensity varying v7ifA\ tlie transparency of the 
glass. The first flexion in the stalks tov ard the light is shown witbout 
exception in those submitted to the violet rays; aiterward, in the indigo 
and blue rays, and ordinarily at the same tiiiie in the lavender rays 
which form tlie almost invisible continuatiojt of the sx)ectrum beyond 
the violet; then in the yellow and green rays, in the orange, and finally 
in the red rays. Beyond violet the flexion of stalks reaches twenty and 
sometimes e\ en thirty centimeters, according to the intensity of the 
liglj^t; but beyond the red rays the flexion of the stalk extends very 
little. 

Previous to 1837, Doctor John William Draper, of IsTcw York, having 
made several exiieriments on the action of dinerent rays of the solar 
spectrum, concluded that the yellow ray, the most luminous, had the 
pov/er of produciag clilorox)liyl. Plants become also green in light that 
has been submitted to the action of the yellow solution of bichromate 
of p^tassa, and so deprived of those rays v/hicli blacken chloride of 
silver; tlie saine is true of light which jiassed through sulpho-cyanate of 
iron, and sulx)hate of copi)er and ammonia; in every instance the leaves 
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becoming greeu. Seeds of common cress were caused to germinate and 
grow under tliese circumstances.* 

''It is not this or tliat ray," adds Draper, ^^wliicli gives rise to tlie 
color of beans. Tlie absence of the cliemical ra-y or the calorific ray 
does not ai^pear to effect it, nor liave we any direct proof tliat the 
calorific ray exerts any influence. Humboldt has stated that in the 
miues of Germany plants grow in recesses where the sun's light never 
comes, and, provided hydrogen gas be present, the color is green. In 
the abysses of the ocean, at depths to which no solar beam can pene- 
trate, and where there is perpetual night, green plants are found 
flourishing. Light, which seems to act merely as a stimulus on the 
green organs of ^^egetables, indirectly bringing about the decompositio]i 
of carbonic acid, though accessory, is not, however, essential to the 
growth of plants.^'t 

From 18-10 to 1817 Eobert Iluntt was engaged in an extensive series 
of experiments on tlic process of germination and ^x^getable growth as 
affected by solar radiations. These ex])eriments were undertaken under 
the auspices and at the expense of ''The JBritish Association for the 
Advancement of Science.'' 

The results to wliich he was led arc : 

1. Light prevents the germination of seeds, as was formerly asserted 
by Michellotti, Ingenhousz, Meese, Senebier, and others. 

2. Actinism, or chemical rays, quickens germination. 

3. Light acts so as to effect the decomposition of carbonic acid by 
the growing plant. 

4. Chemical action and light are essential to the formation of the 
green matter of the leaves, or chlorophyl. 

5. Light and cliemical rjiys, independently of tljc calorific rays, pre- 
vent the development of the reproductive organs oi' plants. 

G, The heat radiations corresponding to the extreme red rays of the 
spectrum lucilitate the ilowering of plants aiul the perfecting of their 
repr 0 d net i ve p rii i ciple s. 

As to the conditions in whicii the luminous, (liemicid, and caloric 
Xnlnciples exist in light during the diiierent seasons, he has ibnnd that — 

In the spring chemical action is the most x)o\vciiril, and is in very 
considerable excess of pure light and heat. 

As summer advances the quantity of light and heat increases to a 
very great degree above chemical action. 

In the autumn, light and chemical action both diminisli, imd the cal- 
orific radiations predominate. 

These facts bear strikingly upon all Hunt's experimerLts ; they ap- 
pear to confirm his conclusions in a most satisfactory manner, and also 
to point to a singuhxrly interesting order in nature, wliich is the fol- 
lowing : 

In the spring, when seeds germinate, and young vegetation awakes- 
from the rex)ose of winter, we find an excess of the principle which im- 
parts the required stimukis — that is of cliemical action ; seeds then ger- 
minate, and young buds and shoots are developed. In the suinmer this 
exciting agent is coiniteracted by another possessing difi'erent powers, 
upon the exercise of Vvhich the formation of the plant's structure de- 

* Pliilosopbical Magiiziiie. 1840. Yol. xvi, ])p. 81-S4. 

t Joiirual of tlio Fraiiidiii Iiistituty. 1837. Yol. xx, pp. 'i-'O-SO;]. 

t Pliilosopliical Magazine. 1840. Vol. xvi, py). 271-!l^7']. lv(^)OL't,s Brjlisli Association. 
1842. Part 1, pp. 75-80. 1843. Part fl, p. 35. 1844. Part l/pp. ^y-IJ-rJ. 184/3. Parti, 
pp. 33-34. 1847. Part I, pp. 17-30. For tlio ILcorclical couclii.^iorn^ .seo itoports for 
1846 and 1847. Kesearciics on Light, ^^^c, London. 1844. 8\ o., 105-202. The 
Poetry of Sciencej &c., London. 1848. 8vo., pp. 335-362. 
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pends — that is liminous action. As the san becoiiies more active the 
formation of woody fiber proceeds under this agency, and the chemical 
po>ver is rendered iess active by the purity of the light. Finally, in the 
late summer and in the autumn these are checked by another agency with 
diminished powers of light, upon which the development of the Hower 
appears to depend, the ripeniug of the fruit, and the perfection of the 
seed — and this is tliermic action. 

The experiments of Hunt have also led him t« detect some curious in- 
fluences which appear due to dissimilar rays, and in their action exhibit 
great inconstancy of effect. One class of rays, the same to which Sir 
J. Herschel has given the name of paratlwrmc rays, are so subdued by 
the influence of more refrangible rays, as to be nearly inactive during 
the spring and early summer months ; indeed in the spring they scarcely 
produce any effect upon dead vegetable coloring matter, unless their 
action is assisted by the use of some decomposing agent such as sul- 
phuric acid. These rays increase in power tovfard autumn, and to 
them appears due the browning of the leaf. ^ 

In all his writings Hunt has repeatedly stated that seeds would not 
germinate under the influence of light, when deprived of that principle 
on which chemical change depends ; and has declared as a laiv^ that in 
its relation to vegetable life, light prevents germination. This state- 
ment has been decidedly objected to by Doctors Draper and Gardner, of 
New York. 

By numerous experiments Hunt also found that the chemical princi- 
ple of solar radiation produces an acceleration of the germinating pro- 
cess, so that in every instance the seeds influenced by these chemical rays 
germinated in one-half the time required by the seeds jflaced in the dark. 
In ascertaining if the intlucnce of the chemical rays was confined to the 
surface of the soil, or extended below it, he obtained the most satisfac- 
tory evidence, that under the rays which passed through blue glass, 
germination l3egan at a depth below tlie surface, where it did not 
take place under ordiiiary conditions. In every instance germination 
through the agency of radiat ions, which had permeated the blue-glass 
in less time, and to a greater depth in the soil than was possible 
in -comparative experiments where the seed was exposed to the full 
influence of light and its associated radiations as combined in the solar 
beam. 

As to different colors of light, Hunt says, that if the young plant^ 
continues to grow under the inflnence of blue rays, it will for some time 
exhibit luxuriance and present in its earlier stages an appearance far su- 
perior to that of plants giK>wn under other influences, or even w^hite light. 
The leaves will be of a darker greeu, and altogether show external signs 
of vigorous health. Even in tiie earliest stages it will be^ found that 
the plants grown in the full suiLshine, or under yellow or red media, 
representing the luminous and calorific ininciples, give a larger quan- 
tity of woody fiber and less water than those grown under chemical in- 
fluence. Plants growiiig in the shade, in like manner, contain more 
water than those in full sunshine ; hence, vre cannot infer that anything 
more than the deprivation of light influences the condition of plants in 
these experiments. He ascertained that as great a difference exists in 
the quantity of water found in jflants growing in artificial shade, and 
plants of the same class growing unsheltered, nnder the ordinary con- 
ditions of sunshine. It is therefore evident that all those experiments, 
which ha^ve been made on the increase of grass crops by littering the 
fields with the boughs of trees and the like, are liable to the error al- 
luded to ; and it is qnestionablo if the increased in^oduet of an acre is 
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not iirincipally due to water, ratlier than to auy carbonaceous product ; 
consequently flie increase of the nutritive property is not in the ratio of 
the increase of ^Yeight. 

Hunt further observes that it frecjuently hax)pens, when the media 
employed cut off a large quantity of lights and admit tlie chemical prin- 
ciple Ireely, that no formation of leaves takes place after the develo])- 
ment of the plumule or first leaf bud 5 the ground stem, instead of solid- 
fying, remai]is soft, and without iDcreasing in diameter, extends to an 
enormous length. Nothing like this occurs under the infiuence of either 
light or heat. It vv^ould appear that this abnormal condition is due to 
the excitement of the chcinical rays, acting possibly v»dtli great power 
upon the living principle in the roots, by which the elaboration of some 
organizable matter is produced, which they supply as food to the stem. 
As there is but little power to decompose carbonic acid, there is not the 
necessary supply of carbon to give rise to tlio,so stems rvud leaves which 
naturally form ux)on the primitive stem. 

That this is something like a true explanation is farther proved by 
the fact, that in the practice of planting shoots, the use of blue media 
is highly advantageous. It appears to increase the tendency to develop 
roots, and it is satisfactory to learn that some gardeners have, without 
any knowledge of the cause, employed cobalt blue-glass to aid in the 
striking of cuttings. 

According to Senebier, plants decompose the carbonic acid absorbed 
by their leaves much ]nore readily under the influence of violet rays 
than under any other. In his early experiments Hunt thought he 
had found the correctness of Senebier's opinion. Dr. Haubeny and Dr. 
Gardner both think that the decomposition of carbonic acid increases 
with the increase of light, and that it is more rapid under the influence 
of the yellow ray than any other. In the experiments of Hunt, by 
which the quantity of woody liber increases with light, this agent seems 
to be essential to its Ibnnation. But Hunt explains this fact by saying 
that the decomposition of carbonic acid by plants under the agency of 
light is not a simple chemical operation, as has been supposed by some, 
effected by the chlorophyl, but the result of an exertion of tiie vital 
princij)le of the growing i)lant which requires the external stimuliit^ ot 
light to call it into action. 

Hunt seems to have discovered a caxutal point, to which he has not 
himself done justice, and v^hich has passed entirely unacknowledged 
by other observers. It is that in all his experiments lie has found 
that each variety of plants employed was influenced by dijfm'ent rays. 
Cress and mustard, for example, become greeii^ost rapidly in the green 
ray, mignionette in tlie yellow j and peas in th^ Uiie ray. He observes, 
however, that the mtluence was always most decided bet^veen the limits 
of the mean orange and the mean blue ray, and that it took it much 
longer to green i)lants in the red than in the blue riiy. 

The importance of this discovery, should it be conlirmed, will consist 
in shovving the action of light upon i)lants to be identical with that of 
heat. If each i)lant, as vre have seen above, possesses its own zero of 
temi)erature and requires a certain different degree in order to accom- 
plish each of its i)hysiological functions, in light the greening of the 
leaves or i^roduction of chloroi)hyl (and i)robably the decomposition of 
carbonic acid and the fixation of carbon) needs {ilso the chemical action 
of a certain colored ray of the solar spectrum. The difference existing 
between each color of the sx^ectrum being only a difference in greater 
or less velocity of vibration, and of x3rox)erties x)iii*<^ly relative, as in 
heat and light, each xdant will be therefore chemically affected by rays 
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of different colors. At leasb tliis is the conclusion from Hunt's experi- 
ment. 

In tine, Hunt thinks that the manuer in yv Iiich the i)OAyer of solar ra- 
diation is exerted on seed beneath the soil is not clear to us. We do 
not know whether iL is a mere disturljance of somctMng already dif- 
fused through matter, or in the seed, or an emanation from the sun. All 
which we are enabled to declare is that 'Hhe germination of seed is 
more rapid under the iulluences of chemical rays, separated from the lu- 
minous, than it is under the inHuence of the combined radiations or i]i 
the dark."' That the formation of chlorophyl is not directly dependent 
upon either light or chemical action, regarded as isolated principleSj 
but on the action of both forces acting upon ])lants. 

" It has been stated by Dr. Gardner,'^ adds Hunt, that plants ex- 
hibit a lateral movement bending tovrard the yellow riiy. This appears 
to be a mistake ; plants under the intluenco of the red niys bend from 
the light but along the line of the ray 5 and those exi)osed to the most 
refrangible rays turn toward it, but still in the line of the ray. Now 
. the plants which first become grecu, by careful treatment in this way, 
are those exposed to the rays between the mean green ra^' and the ex- 
treme blue. The action is continued eventually to the edge of the 
most refrangible violet below the j^ellow ray. Iso cliaiige is ctlected be- 
yond the visible spectrum, notwithstanding the libundaiice of dark 
chemical rays ; and the change is shown only vdiere tliere is really the 
largest amount of light. I therefore conckide tluit the luminous rays 
are essential in producing the decomposition of tlio carbonic acid and 
the deposition of carbon, which is aftervrard, in idl probability, con- 
tinued with hydrogen under tlie influence of the purely chemical rays 
of solar light," Finally, Eobert Hunt communicated a letter to the Brit- 
ish Association at its meeting in 1853, from Messrs, Lavf s & Co., of Ed- 
inburgh, in which it was stated that by adopting the plan of cutting 
off luminous rays by the use of cobalt blue-glass, as reeom mended by 
Hunt, they succeeded in obtaining healthy germination tar more rap- 
idly than in ordinary circumstances. They constructed a house glazed 
with blue glass, and in this their seeds were tested. The practical ap- 
plication of a scientific discovery was of the utmost ^ alne to them. 
Tropical seeds, under the same circumstances, were found to germinate 
in a fev/ days, when in ordinary conditions many weeks were required 
for the process.* 

According to TAbbe Zantedeschi, Carradori had, in 1841, confirmed 
the residts of Senebier so far as that the power of light to color vege- 
tables green resides in a^i eminent degree in the violet and blue rays, 
although it is more feeble than in ordinary light, t 

In 1813, J . Payer,f by making use of colored glass and afterward of 
the solar spectrum, found that the tendency of stems toward the light 
was so much greater as tlie light was less intense or reached a lower 
point. As the plant found betvv^een two luminous rays of different in- 
tensities is always curved on the side of the stronger light, between the 
blue and violet, the blue region has always the greater amount of this 
action, and in it is found the maximum. But Payer has not studied the 
action of invisible chemical rays beyond the violet, upon the flexion of 
the stems, as Guillemin has done later, although Hunt found no infiu- 
ence upon vegetation in the ultra-violet rays, l^im also inclined liirther 

* Report British Associntion. 1853. P;irt II, i^. G3. 

t Coiiiptcs-Rendus de rAcaddmio des Sciences de>,Paris. 1843. Tome xvi, pp. 747-749. 
t Comptes-Kendus do I'Acad^mie des Sciences de Paris. 1843. Tomo xv, pp/ 1194- 
1196. 1844. Tome xviii, pp. 32-36. 
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to believe tliat Hunt lias not paid attention enough to the obscure and 
chemical rays. 

In 1842, PAbbe Zantedeschi* drew the following conclusions from 
his exx)eriments upon the influence of solar rays transmitted by colored 
glass : 

1. Vegetation under the influence of light transmitted by any kind of 
colored glass is languishing and sickly, as was observed by Senebier 
and Carradori. 

2. The order observed for germination under colored glass is differ- 
ent from that observed by Senebier. 

3. Violet light has a power little inferior to that of ordinary light 
to green certain vegetables, as Senebier has said : the balsam is in this 
condition but it does not take place with Oxalis midtijlora, 

4. As to the vigor of vegetation it is no greater under violet glass 
than under yellow and red glass^ as Senebier had observed. 

5. Green liglit is less favorable to vegetation than red light. 

6. The most vigorous vegetation for Oxalis mnltlflora takes place un- 
der blue glass. 

In 1844 D^. T>. P. Gardner,! of Nevf York, claimed to have settled 
the question beyond disxnite that the yellow rays produce chlorophyl in 
leaves, as Dr. Draper had lirst advanced; but he is in complete disa- 
greement with Hunt and other experimenters. Here are his conclu- 
sions : 

1. That chlorophyl is produced by the more luminous rays, the maxi- 
mum being in the yellow. 

2. This formation is due to pure light. 

3. That the ray tov/ard which plants bend occupies the indigo space 
in Fraunhojcr's lines. 

4. This movement is due to pure light as distinguished from lieat and 
chemical action. 

5. That pure light is capable of produciiig changes which result in the 
development of palpable motion. 

G. The bleaching of chlorophyl is most active in those x)arts of the 
spectrum which possess no influence in its production and are comi>le- , 
mentary to the yellow rays. 

7. This action is also due to pure light. 

In the same year Eobert HarknesSjJ of England, objected to Gard- 
ner's conclusions, and made the following very judicious remarks, which 
were approvingly quoted by Hunt : If the absence of solar light is one 
of the conditions almost necessary for the ger mination of seed, one should 
not expect that ray in which the maximum of light is found, to facili- 
tate germination ; but on the contrary, according to Hunt, to retard it. 
If, again, the yellow ray is the operating cause by which carbonic acid 
is decomposed and chlorophyl produced, we should also exi)ect that, so 
far from assisting in germination, it vfould exercise a highly injurious 
influence. V/ e know that the presence of oxygen is necessary for the 
vegetation of seeds, also that this oxygen is absorbed, and by uniting 
vv^ith a portion of the carbon in the seeds reP4)pears in the form of car- 
bonic acid, a iirocess the opposite of that which takes place when chloro- 
phyl is x>roduced. So that if the decomposition of carbonic acid is owing 

* Meinoire dcU' Tnstituto Vcucto. 1S43. Tome i, p. 269. Atti deU' Instituto Veneto. 
1844. Tome iii, px). G3-G7. Comptes-Reudus do rAccidemio dcs Sciences do Paris. 1843. 
Tome xvi, pp. 747-749. 

t American Jourual of Science. 1844. Vol. xlvi, pp. 1-18. Jameson, Pliilosopliical 
Toiu-nal of Science. 1844. Vol. xxxvii, ])T}. 7G-94. Philosopliical Magazine. 1844. 
Vol. xxiv, pp. 1-15. 

tPliilosoi^bical Magazine. 1844. Vol. xxv, pp. 340, 341. 
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to the yellow ray, this same ray ought to be the last to produce auy effect 
ou the gerniinatiou of seeds. Moreover, seeds, as well as fully developed 
vegetables, possess the power when deprived of light of absorbing oxy- 
gen and evolving carbonic acid^ and to this circumstance we must 
ascribe the effect of the blue ray shown by Hunt's experiments*'' 

In 1850 Gloez and Gratiolet advanced the opinion that the decomi^o 
sition of carbonic acid by the green parts of plants with the aid of 
colored glass is at its maximum with colorless polished glass; next 
comes yellow glass, then colorless "transparent glass, red, green, and 
in the last place blue glass.* 

In 1^2 J. H. Gladstone,! in experimenting with peas, drew the fol- 
lowing conclusions, in entire c^:)position to Hunt's experiments : The cut- 
ting off of the chemical rays favors the first germination of the seed, and 
this appears to be the principal, if not the only advantage obtained by 
burying the seed in the soil. The development of roots also requires 
the absence of the chemical ray, yet it does not go on to the greatest 
extent when all the solar influences are excluded, but is favored, rather 
than otherwise, by heat and kiminosity. The first development of the 
plumule also proceeds best under the same circumstances ; yet these are 
not the conditions which produce a healthy i)lant; if all the solar radi- 
ations are withdrawn, whether entirely or only to a great extent, the 
plants absorb much water and grow very tall, without developing sec- 
ondary branches or many leaves. The whole force of these radiations, on 
the' contrary, prevents or greatly impedes the growth of those i^lants 
under the circumstaiices of the experiments. The chemical force is the 
most antagonistic to the grovfth of the pea, and luminosity rdso mili- 
tates against it; the lieatiag rays are favorable. If the i)lant is fairly 
established, those radiations wliicli are, comparati\^ely speaking, devoid 
of light, but replete with chemical power, are the most suited to a healthy 
growth. The influences which facilitate rapid grovfth are diametrically 
opposed to healthy development. Upon the question whethef the yellow 
light stops germination by some specific action or merely by excess of 
light, Gladstone says tljat the yellow light did not at all interfere with 
germination in his experiments. In the case of wheat and peas it decid- 
edly facilitated the early development of both root and i)lumule. He 
thinks that the yellow ray, however, has a specific action of its own, and 
that the yellow and obscured yellow give quite different results from 
those of any other glasses. On the whole, Gladstone's experiments are 
in accordance with Draper's. In one or two cases, the seeds exhibited a 
tendency to germinate more readily under a blue glass. 

In 1851, Eobert Washington,! in some experiments made on the influ- 
ence of colored glass on the growth of plants in sea- water, found that 
red sea-plants grew best in cases whose light was allowed to pass through 
green colored glass, and that the brown and green confervoid growths 
were thus destroyed. 

The first observer, as far as I am aware, who studied the action of the 
ultra-violet or invisible rays of the spectrum upon vegetation, and accord- 
ing to exact scientific methods, was 0. M. Guillemin. His first' care was 
to vary the nature of the prisms which he employed, in order to turn to 
account the special transparency that each prismatic substance presented 
to rays of diflerent refrangibility. He chose, for instance, quartz for all 
rays more refrangible than blue, rocJc-salt for the red and calorific rays, 

* Comptcs-Kendua cle l'Acad6mie des Sciences de Paris. 1850. Tome xxxi, p. 627. 
i Repfiit BritiKli Association. 1852. Part I, pp. '239-213, li!:54 ; Part I, 373-386. 
ie55, Part I, pp. 15-18. 
t Kcport British Association. 1854. Part 11, i)..i03. 
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ancljf ev^it for the mean rays of tlio colored spectrum. Heavjj jlintj which 
he had also eiu ployed, is the most dispersive of all ; but it absorbs in 
great part the calorilic and ultra-violet rays, transmitting only the least 
refrangible of them. 

In a paper presented to the Academy of Sciences of Paris, in 1857,* 
Guillemin reached the following conclusions : 

1. The ultra-violet rays deteiuiine the formation of the green matter 
of vegetables. 

2. These same rays effect the iiexion of the stems more rapidly than 
the rays of the visible part of the spectrum. 

In a second paper to the same academyt ho acknowledged tiiat in his 
first communication he had given as certain the first x)ropo3ition, but 
that he had some doubts on the second ; farther researches, how^CA'er, 
had fully confirmed both of these prior propositions. His conclusions 
are the same as those he afterward published in a third, more extended 
work.| They are as follows : 

1. Young etiolated plants curve under the infiuence of all the rays of 
the solar spectrum 5 the least refrangible caloriiio rays or those of low 
temperature appear to form the only ex(ieption. 

2. The calorilic rays less refrangible than the .red, and the chemical 
rays more refrangible than the violet, present tvv' o maxima of action for 
the flexure of vegetal stems ; intermediate colored rays determine, on 
the contrary, more actively than the preceding the formation of chlo- 
rophyl. 

3. The prim^iry maximum of flexion is situated betvreen the lines H 
and I, in the ultra-violet rays. 

I. In the specti^um obtained with a quartz prism, the limit at whicli 
the flexion of the stem ceases, i)asses beyond tiiat of rays more refrang- 
ible than violet, indicated by fluorescent substances and iodide of silver. 

5. The second maximum of flexion of the stems, less pronounced and 
less fixed than the first, is situated in the calorific region ; this maximum 
approaches so much the nearer to the lines E and b in the green, as the 
height of the sun above the horizon is less, or as the atmosphere is more 
charged with vapors which disturb its transparency-. 

6. These two maxima are separated by the minimum, which is situ- 
ated in the blue rays, near Fraunhofer's line F. 

7. Lateral flexion extends beyond the red and v^iolet extremes ; its 
center is in the indigo rays ; it is often produced in spite of screens, 
which sex)arate the difcerent colored rays. 

8. The development of green matter has its maximum in the yellow • 
it diminishes slowly as it proceeds toward the violet, passes this limit, 
and becomes in the last fluorescent rays. 

9. On the red side, the aptitnde of the diverse rays to determine 
the formation of the green matter, diininishes more mpidly ; the orange 
and red rays possess this quality in a high degree ; it diminishes in the 
vicinity of line A, i^asses this limit, and ceases in the calorific rays, near 
the maximum of heat. 

10. Blue, green, yellow, orange, and red rays turn etiolated leaves green 
more quickly than direct solar rays. Tlie action of yellow is almost 
equal to that of difiused atmospheric liglit. 

II. Polarized rays appear to act at close intensities, like common 
rrjys. 

12. The principle of the identity of radiations, which already rested 



^ Coinptcs-Rendus do TAcademio des Sciences do Pari^:. 1857. Tome xlv, pp. 62-65. 
t Conrptes-Rendus de I'Acad^Smie des Sciences do Paris. 1857. ,Tome xlv, pp. 543-545. 
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on tlic o"bs8rYation of a large niiinbei: of physical ijlienomeiia, is liere 
fully confirmed in the pliysiological order, by the analogy of the inodo 
of action which the calorific and ultra-violet rays exert ux)on the flexion 
of steins and the development of green matter. 

Unhappily for these important researches, if we compare Guille- 
min^s first conclusion with the eighth of his second note, we find a fla- 
grant contradiction upon a question of the highest importance, the max- 
imum action of the colored ray of the solar spectrum, under the intlu- 
ence of which the formation of the green matter or chlorophyl takes 
place. According to the fiiT>t conclusion it is in the ultra-violet rays that 
this is produced, ^vliila in conclusion eight it is in the i/ellmo yq j, and even 
diminishes slowly when proceeding toward the violet. Thus k; is wholly 
the reverse of the first case. Sucli a contradiction throws a weighty 
doubt on the wliole of these experiments. 

In the folio win x^'^i^^'^gi'^P^^ ^^^^ "^'^i^*-^^ Professor Henry agrees with 
Eobert Hunt and inyself as to the noxious influence of light on the ger- 
mination of seed : 

Germination can be carried on in tlic daric, niid, indeed, tlie clieniical ray whicli ac- 
companies light retards rather tlLan accelerates the process. Its office is to separate tho 
atoms oJ' carbon from those of oxygen in tho decomposition of carbonic acid, while 
tho function of tlie power within the plant results from the combination of these same 
elements. Tho forces are tliereforc antagonistic, and hence germination is more rapid 
when light is excluded ; an inferenco borne out by actual experiraent.* 

In 18G9, Deherainf proves thot, the evaporation of water by the leaves 
of plants takes place under conditions entirely different from those 
which regulate the eviiporation of an inert body, as it occurs in a satu- 
rated atmosphere; that it is especially alfected by light; and that the 
luminous rays efficacious in causing the decomposition of carbonic acid 
by the leaves, are also those which favor evaporation. The yelloic and 
red rays, vdiich liave little action on]^^u)tographic paper, act with most 
intensity in causiug the reduction of carbonic acid, while t'ue blue and 
green rays decompose the cLloiide of silver, and Jiove no action on the 
leaves. These experiments confirm tlie old observation of Guettard, 
that the hard and smooth up])er palt of the leaves evaporates the most 
water. Boussingault has shovfii that the greatest amount of carbonic 
acid is decomx^osed by the same f)ortion. 

We have not succeeded in obtaining the follovving authors : 

Surcow, cited by GuiUemin,i: vvho has found that violet, blue, green, 
and red colors powerfully infiuence the development of the green parts 
of plants, vrliile yellow i^roduces no more elfect than darkness. 

E. Kunth has pulfiished a jnemoir on the influence of colors on ger- 
mination.§ 

In another paper Kane, according to ('Abbe Moigno,!| lias confirmed 
the views of Draper and Gardner. 

According toSenebier,^] Lambeil/'^'* has made and described some vei y 
interesting experiiueiits on the relations ])etwcen the violet and red r^iy's 
and the vegetation of beans. 

Poggendorif's BihUof/raphical Bkiionarij mentions a work by Gio^i- 

^ licport of the Coinuils.siouer of Patejjl s for I6h7 — Agriculture, p. 446. 

t Comptos-Eoiidus do i'Acaddmic des Sciences 'le Paris. 18o9. Vol. Ixix, pp. o.-^I, 

X These sur ]a. ComjJOiiition do la E;idiatioii SoJaire, son Infiuence sur Ics Etrcs Y j slants. 
P;ms. 1856. Toine iv, p. 3d. 
\S Hort. Univ., Tome iv, p. 423. 

II Ee])ertoiro d'Optique Moderne. Paris, 1850. 3^e'^i« Partie, p. 1131. 
iVienioires PhyalGO-chimiques. Geneva, 1782. Vol. ii, p. 67. 

Photometria sive do mensura et gradibus luminisj colorum zt unibra3. Aug- Wind, 
1760, 8vo. 
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cliimo Oarradorij entitled Sopra la distruzione del color verde operata 
delta luce in alcuiii vegetabile viveiiti," published in J3argnatelli, Gior- 
nali di Fisica^ 1809, vol. iii. I do not know if this is the same author 
cited above by PAbbe Zantcdeschi, as the dates are different. 

CONCLUSIONS. 

zVfter the long series of experiments I Lave announced, and which 
each one vshould utilize for himself, I must formulate my ov^n conclu^ 
sion, which I advance only with the title of hyx)othesis until 1 have the 
means of siibmittin<.i^ it to experimental test. 

I remark tirst, that these experiments have been performed after dif- 
ferent methods, and are therefore not to be compared with each other. 
Some experimenters have made use of colored glasses, others of colored 
liquids or sokitions, and otliers still of the solar spectrum. In these 
three iticthods the nature and action of the colored rays musfc have un- 
dergone modiiications so various as to iniike the results very discordant. 
Fo.r example, tbe most of colored glasses are impure, because they al- 
low white light and various tinted rays to pass, besides those of their 
own propc^r color. Yellow and green glasses, which are usually too 
clear, allow a great amount of white light to pass. The thickness of glass, 
the density of liqnids, and the composition of analyzing prisms, are 
points 01 tbe highest importance, which no one has taken into account, 
and which modify greatly the tints of colored rays. 

Another cause of error is, that each observer is contented with sub- 
mitting the plant to the action of this or that colored ray,- and not to 
each of the seven colors of the spectrum. In short, no observer except 
Guilleiniii, not even Hunt, conceived the idea of studying the influence 
of invisible rays beyond red and violet, which aftbrd: the first, the max- 
imum of calorilic action ; the second, the inaximum of chemical action. 

These are errors of method only, vrithout counting the personal errors 
of ex])eriinent, or even the errors which could result from the physio- 
logical and physical action of the plant. We have already seen, in the 
case of Diitrochet, that one-teuth of u millimetre's difference in the di- 
ameter of two twigs of the same species was enough to bend one to- 
ward the light and the other away from it. 

In analyzing the action of light on vegetables, three great physiolog- 
ical acts of the plant must be considered ; 1st. The germination of the 
seed. 2d. The decomposition of carbonic acid from the atmosphere and 
the hxation of carbon by nutrition in the tissues of the plant, which 
results in the formation of chloroi)hyl. 3d. The flowering and fructi- 
lication. 

In germination, according to Theodore de Saussure, v/e should dis- 
tinguish two periods, the one during which oxygen is transformed into 
carbonic acid, which is the period of germination, properly speaking 5 
the other during which carbonic acid is decomposed and oxygen is ex- 
haled, which is the commencement of vegetation. The green color in 
which the plant clothes itself is the index and the consequence of that 
function which takes place only under the action of light; in its absence 
the plant continues the phenomena of the hrst period of germination 
without development, and remains colorless. 

If the physicists who have studied the influence of light on germin- 
ation had taken the chemico-pliysiological action which it ^\TOUght -in 
the plant more into consideration, tliey would not have committed an- 
other grave error, as Gladstone has done, in saying that the yellow rays, 
which possess the maximum of luminous power, and by consequence the 
minimum of chemical force, could in any manner favor the germination 
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of seeds. The physicists who sustain this opiiiidn have not sufficiently 
distinguished germination from vegetation^ properly speaking. During 
germination the plant loses the carbon furnished by the carbonic acid, 
and only respires. On the contrary, during vegetation the plant retains 
the carbonic acid^ iixlng the carbon and drawing in oxygen, and there- 
fore the functions of nutrition and assimilation of plants do not really 
begin till the moment of the appearance of green matter. The relations 
of plants r,nd light are altogether difterent daring the two periods^ in- 
jurious during the period of germination, liglit is, on the contrary, indis- 
pensable in the second period of vegetation. 

It is for tliis tlie plant seeks always alter liglit. Its shoots cling to- 
ward the side of incidental rays and inflect themselves constantly in that 
direction. It is a ])henomenoii general in plants, from the phsenogamia 
to the cryptogamia, and in microscopic vegetation. Liglit is as indis- 
pensable to the nutrition of plants as the gastric juice is to digestion and 
the transformation of food. The assimilation and fixation of carbon 
in plants is greatest and most rapid when, all other things being equal, 
the snppl\ of light is greatest. 

In the ii^^lit of the solar spectrum, besides the special property of the 
seven colors which reduce themselves to three primary ones, three forces 
also are found intimately combined and working simultaneously. These 
are the luminous^ the m/or(/z6', and the c/^e;/? ^cai force. Each one of these 
three great powers acting diversely on inorganic matter, there is no 
reason why tliey should not act equally after their nature on organic 
matter, whose chemical elements are the same. In fact, modern chem- 
istry conclusively demonstrates that the vegetable, like the animal 
kingdom, is formed of but ibur elements, carbon, oxygen, hydrogen, and 
nitrogen. These four elements being combined in the most diverse and 
variable relations, it results that an innumerable quantity of organic com- 
ponents ei\joy properties most distinct. On the other side, these four 
simple bodies are ])recisely those which constitute the atmospheric air. 
We can say with Dumas, that the whole vegetable kingdom is only the 
air condensed, and that it forms a vast apparatus of reduction. The 
base of tliese vegetable productions is always the same, the atmospheric 
air 5 the arrangement of molecules and their number is all which varies 
for constitating that mysterious force which one commonly calls life, 

Erom these considerations we establish hypotheticaUy — 

1. That it is the purely chemical rays or ultra-violet with the aid of a 
certain quantity of obscure heat found mixed with the rays, which pen- 
etrate the vegetable stratum of the soil and determine the germination 
of seeds. 

2. It is the purely luminous rays of the spectrum, the yeUow, which de- 
termine, principally by the leaves, the decomposition of carbonic acid 
from the atmosphere and the roots, the fixation of carbon and the pro- 
duction of chlorophyl, and which explains the si)ontaneous and natural 
tendency of the plant to the light. 

3. It is the purely calorlfiG or ultra-red rays wdiicli determine the two 
physiological acts of Uowering and fructification. 

Now the hhiG and violet rays on one part, ihagreen on another, and the 
red rays have a purely secondary action in the production of these three 
great physiological acts of the plant, as the chemical^ luminoiis^ or calor- 
ific actions predominate in the second place. But it must be remem- 
bered before all that vrhat we call the vital force proper to the plant pre- 
cedes and modifies at will the three actions of the solar rays, chemical^ 
luminous, or caloi:ific in all the physiological acts of the vegetable king- 
dom. 
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If this is true, we see at once the application to be made to agricul- 
ture and horticulture. First, in the arrangement of greenhouses, which 
leaves much to be desired at present. They shoukl have compartments 
covered with pure glass, whose maximum chemical, luminous, and calorific 
properties would be more advantas-eous to each development of the 
plant. For example, in germination the glass should have chemical 
properties of the highest degree. For coloring the leaves and giving 
growth to the phmt, glass should have the maximum of light; for flow- 
ering and fructihcation, tlie maximum of heat. As for the colors of the 
spectrum, the hlMe-xiolet, the yellow, and the red will yield the most ad- 
vantage in these i)hysiological acts of the plant. 

ON THE ACTION OF LICtIIT IN THE PRODUCTION OF CHLOROPHYL AND 

AMID ON. 

Generally speaking, all the green organs exhale oxygen ) and, recipro- 
cally, all those which decompose carbon, are green. What relations, 
then, connect the important vegetable function of the green matter and 
the x)hys;Lcal movement which constibutes bght Of the force by whose 
application chlotopliyl is formed we are ignorant. Life exists in vege- 
tables, and it is by virtue of this life that the cellules have the power of 
forming it. We cannot but admire the means which the life uses, and 
the functions which are necessary to its elaboration. 

The experiments of Bonnet, Hales, Percival, Priestly, Ingenhousz, 
Spalanzani, and especially Senebierj de Saussure, andDe Candolle, have 
established that the decomposition of carbonic acid gas by vegetables 
was in intimate and constant relation with tlie green color. Link has 
found that ib is not only the gas brought by the roots which is decom- 
posed, but, also, that of the air which enters directly the stomates. 

The chlorophyl, formed by chemical forces, exists, ordinarily," in the 
interior of the cellules of parenchyma, aiid the derm is often de- 
prived of it. Link^ observed in 1817 that the chlorophyl could present 
itself in a granulous form, vesiculous or lining the cellular internal par- 
titions. Treviranust demonstrated that the globules were derived 
from the green matter, at first without form 5 and Arthur GrisJ 
also proved that the chlorophyl was elaborated by the nucleus, (whose 
importance in cellular nutrition seemed actually assured,) and appeared 
Bound it in the form of jelly, accumulatii] g, or else drawn out by the 
rotary currents of which it is the centre. The gelatinous chlorophyl 
organizes afterward in granules. 

Lecoutouder ahirms that he knovf s no matter whose power of ab- 
sorbing light is comparable to that of chlorophyl§. Kunth has proved 
also that the green has the property of absorbing more of the chemical 
rays than any other color. H 

Light acts as powerfully on the production of amidon in the grains ot 
chlorophyl. This discovery is due to H. de Mohl.^f and was afterward 
contirjued by ISagelu Sachs first demonstrated, in 1SG2, and ISOl, that 

* Grimdlebron tier Aiiafc. uud Physiol, der Pflanzcn. Gottiiu^en, 1817. P. 06. 
t Beit. Z. Pfiauzcii iiliysiologie, p. 78 et 83; Physiologic dcs Gcwat^hse. Bonn, 18"35. 
Vol. ii, »5 3G4. 

X Recherchcs Microscopiques sur la Chlorophyllc ; These, Paris, 1857. In 4°; Ann. dcs 
Sc. Nat. 1857. Vol. vii, p. 179. Bnll. do la Soc. do Botanniquo de France. 1857. P. 154. 
^5 Coloration IndnstrioUc. 21 Janvier, 1858. No. 2(3, p. 202. 

II London and Ediuhnr^; Phil. Mag. and Jonrnal of Scicncch', vol. xvi, p. 270 ; vol. 
xvii, n. 261. 

Uebor die Anatom. Verlial An. des Chloroph^^'lls Tnhinrren, 1837 ; Ann. Sc. Nat. S6rie 
.II. Vol. ix, p. 150; Botan. Zcit., 1855, Nos. G et 7; Ann. Sc. Nat., 4° s6ric, 1856. Vol. 
vi, p. 139. 
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it is only Trbeii the plants Lave boon submitted to snfiicient liglit that 
this plienomena niauifests itself. The a mi don produced in light disap- 
pears in darkness, to appear anew under the influence of ligiit. Since 
then, Famintzin^' has proved the action of artificial and colored light on 
tlie formation of amidon in chlorophyl. He concludes that the for- 
mation of amidon is determined solely by the yellow light. In the blue 
light, on-ttie contrary, as in the dark, amidon does not form; and if it 
exists it disappears little by little. Nevertheless, Edward Prilleuxt has 
demonstrated lately that the formation of amidon depends principally 
on the brightness and intensity of the light; that it is not only formed 
by the yellow light, but also by the most refrangible rays, like the blue 
and the violet, when they are sufficiently bright to determine its produc- 
tion. Also the formation of chlorophyl as that of amidon, which deposits 
itself in the grains of that green substance, depends intimately on the 
brilliance of the light. 

A point worth^^ of interest, says Dumas, is that these green parts of 
plants, whicli are the only ones to show the admirable phenomena of the 
decomposition of carbonic acid, are also possessed of another property, 
no less peculiar or mysterious. Were one to place these green parts in 
the apparatus of Daguerre, their image would not be found reproduced 
any more than if the chemical rays, essential to Daguerrian phenomena, 
had disappeared in the leaf, absorbed and retained by it. The chemical 
rays of light seem to disappear entirely in the green parts of plants — an 
extraordinary absorption, doubtless, but one ^^hich shows at once the 
enormous expenditure of force necessary to tlie decomposition of a body 
as fixed as carbonic acid.J 

INTERNAL ELECTRICITY OE VEGETABLES. 

The causes Vfhich liberate electricity in organized bodies under the 
reign of life, or a little after it, are of three ov(\eT^—;physical, chemical, and 
organic — the latter belonging to certain vital lunctions not clearly" de- 
fined. 

There exist in vegetables an ascending sap and a cortical sap, the 
latter not having the same composition as the former, and, according to 
some physiologists, having a descending motion. § 

Both are separated by tissues, and produce electric effects like those 
of a pair of galvanic i)lates. These effects are so much the more re- 
markable, as they relate to the formation of the barlv and that of the 
wood. The parenchyma, v/hicli is analogous to the pith, occupies the 
circumference of the bark, Vv^hiie the pith itself is found at the center of 
the ligneous system. This inversion responds to reverse electric effects. 
Each, stem or branch being comi3osed of an interrupted series of hetero- 
geneous concentric layers, their successive contact gives rise to electric 
efiects rising from the heterogeneous liquids moistening these layers. 
The ascent of the sap is not only due to endosmosis and to capillary at- 
traction, but also to the presence of buds, which draw from the stem 

* Ann. Sc. Nat. 5 Serie, vol. vii, p. 177. 

t Comptes-Rendus de TAcad. dos. Sciences de Paris. 1870. Vol. Ixx, pp. 521-523. 

t Essai do Statiqnc Cliimique des 6trc.s orgauis6s. Paris, 1814. P. 24. 

^ Biot's experiments tend to gain admittance for the circulatory movement of the 
sap. In examining tlie optical properties of the arscending sap, and of tho parencliy- 
mons sap of tho maple, he recognized that in the first the plane of polarization turned 
to the right; in the second, to the left — while in tho birch, the action v/as inveiee. 
TliesQ experiments, v.diich establish, according to Biot, a reciprocal dependenc 'ween 
the two saps demonstrato their circulatory movement. What is certain is, the 
parenchymous sap ditfers from the ascending sap. Auuales de Chimie ct de Physique^ 
1851, vol. xxxi I). 47. " . 
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and branches tlie substance for their deyelopment. The buds afterward 
are not slow in forming leaves, which become tlie seat of a continual 
(evaporation, wliicli concurs witii the ascending motion of the sap, and 
inHuences the manifestation of electric effects. After the discovery of 
voltaic electricity, Dr. Eaccomio* undertook to construct piles witli or- 
ganic matter of vegetable origin, as Metteucci has since done with por- 
tions of the muscles of different animals. The Urst experiments, how- 
ever, had no value. Becquerel, Wartmann, and Donne, by means of 
metallic plates or wires in connection with a multiplier, obtained cur- 
rents in vegetables and fruits. The existence of electric currents con- 
stantly circulating in vegetables, and between them and the earth, is 
manifested not only in the direct experiments which have been made, 
but according to the following pliysical considerations : Ii.i the vertical 
section of a stem, the ascending sap, before its entrance into the vegeta- 
ble by tlie roots, is composed of water, holding in solution air, carbonic 
^icid gas, and very small qucantities of saline and organic matter removed 
from the soil. As to the parenchymous sap elaborated in the leaves, it 
loses insensibly a portion of its constituent parts for nutrition. Eoth 
saps are found in the conditions requisite to form contacts by insensible 
transitions, and consequently to produce electric currents without the 
intervention of metallic plates. 

On the other side, the earth being in direct and x>ermanent communi- 
cation with vegetables, through the medium of the roots, participates 
in their electric state, resulting from the diverse elaborations which 
take place in their tissues, just as we have seen atmospheric tempera- 
ture influence the heat of vegetables. 

Fijom very .delicate experiments, confirmed by Eiess,t Pouillet|: con- 
cludes that the action of vegetables upon the oxygen of the air is one 
of the most permanent and powerM causes of atmospheric electricity. 
A gram of pure carbon, in changing to the condition of carbonic acid, 
liberates electricity enough to charge a Ley den jar. jSTow the carbon 
entering into the constitution of vegetables cannot give less electricity 
than freely burning carbon; lience we may conclude, that upon a surface 
of vegetation of 100 square meters, (0.099 rood,) more negative elec- 
tricity is produced in a day than would sufiice to charge the strongest 
electric battery. 

Buff took up the experiments of his predecessors, without putting 
X)latinum plates in direct contact with the organs of vegetables, and 
operating much as Dnbois Kejanond has done in his researches on ani- 
mal electricity. In order to change as little as possible the natural con- 
ditions in which a x)lant is 'found, Buff employed Avater as the medium 
of communication between different parts of the plant and the galvan- 
ometer. He first compared the electric state of the leaves with that ot 
the roots. He then examined branches separated from the vegetable; 
afterward the young and Iresh bark, the buds, Howers, &c. He regards 
it as established by his experiments, that the roots, and all the ex- 
ternal parts of x)lants w^hich are filled with the juices of vegetation, 
are negative relatively to the surface, more or less moist, of the leaves, 
the flowers, the fruits, and the young branches.'^ 

Buff thus explains this tact: The interior of the plant contains 
juices of various natui-es, which cannot pass through the epidermis, 
while the exterior moisture always soaks a little into this membrane.'^ 

* Journal Eiicyclop6dique do Naples. Aiinales de Cliimie et dc Pliysiquo. 1807. Vol. 
Ixii, p. 212. 

t Pog^endorff ^si Aniialcn dor Clic:«io. Vol. Ixxix. 

t Annalt^ do Cbimio, etc., 1827. Vol. xxxv, pp. 414-420. 
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We have then in contact a membrane soaked witli vvater, and vegetable 
organs cliarged witli liquids of various natures. If, now, we establish 
between this membrane and these organs a closed circuit, a current 
must evidently be produced. But it appears evident,'' adds Buff, that 
this current has a relation, very indirect and remote^ to the i)henom- 
ena of vegetation."* 

Becqurel reaches these conclusions : 

1. Derived currents are produced in the stems of vegetables by pla- 
tinum needles, one introduced into the bark, the other into the wood, 
directed from the imrencliyma to the i)ith.' 

2. Similar currents are produced in the bark, proceeding from the 
cchnhiiim to the parencliyma, directed inversely to the preceding. 

3. The sap, or the liquid of the cortical parenchyma, if retained in 
contact with the air for a few seconds, suffers such a nlodilication that 
on puttiug it anew in contact with sap found in the green part of the 
parenchyma of the bark it becomes negative to it. 

4. Derived teiTcstrial currents are produced through the medium of 
the roots, of the pith, and of other parts of the stem. 

5. The direction of the terrestriar currents shows that in the act of 
vegetation the earth constantly takes an excess of positive electricity^ 
and the parenchyma of the bark and of the leaves an excess of negative 
electricity, which is transmitted to the air by the exhaled water. 

G. The distribution of the ascending juices and of those of the cortical 
parenchyma warrants us in believing that currents circidate constantly 
in vegetables, directed from the bark to the pith, passing through the 
roots and the earth, or perhaps without passing through them. 

7. Chemical actions are the primary causes (it cannot be doubted) of 
the electric eifects observed in vegetables. These eifects are varied, and 
up to the i^resent time we have been able only to observe a small num- 
ber of cases. 

8. The opposite electric states of vegetables and the earth give rise to 
the thought that by reason of the power of vegetation upon continents 
and islands they must exert a certain iniiuence ux^on the electric plie- 
nomena of the atmosphere.! 

So Becqurel and \Vartman| believe that closed currents constantly 
circulate in the interior of each plant, which are directed from the bark 
to the pith, and thence to the extreme branches they attribute the 
production of these currents to the presence of two different liquids 
reacting chemically upon each other by the intervention of tissues that 
are scarcely permeable. 

De la Eive remarks that "it seems demonstrated that hi tliierto we 
have no proof of an electric state in living vegetables analogous to that 
which we have found in the muscles and nerves of animals 5 and that 
all the traces of electricity that have been collected may be attributed 
to ordinary chemical reactions, and in some cases to atmosx)heric elec- 
tricity. Tlie phenomena of the osmotic force lately studied by Graham 
are not contrary to this conclusion, since it is to a chemical action that 
he attributes the production of the electricity that accomx^anies endos- 
mosis.''§ 

* Liebig's Anncilen dcr Clieniie, etc. Vol. Ixxxix, pp. 76-89 ; Amiales do Cliijnie. 1854. 
Vol. xli, pp. 198-202 ; Journal tie Pharniacie. 1854. Vol. xxt, X)p. 154-157 ; Philosopliicai 
Magazine, 1854, vol. vii, jip. 122-12G. 

t Comptes Kondiis de I'Acaddmie des Sciences do Paris. 1S50. Vol. xxxi, pp. C33- 
G35 ; Annales de Cliimie. 1851. Vol. xxxi, pp. 40-G7. 

t Biblioth^'-qiie UniversellG de Geneve. 1850. Vol. xv, pp. o01-305 : Pliil, Ma.^., Suppl., 
1851, vol. i, pp. 578-581. 

vS Treatise on Electricity. London. 1858. Vol. iii, pp. 83-88. 
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I sliall close tliis chapter witli a curious experiment made by D 011116.* 
He fouiui in a])ples and pear.s an electric current passings: from the stem 
to tlie eye, mak'ing the stem end electro-negative and alkaline, ^vhilethe 
. end of the eye is electro-positive and acid. The peach, apricot, and 
plum present a reverse current. In the i^lane iierpcndicular to that 
vviiicli ])asses throug;h the stem and the eye, the electric current ceases 
at equal distaiices -from the center of the fruit. The Juice of these 
fruits has the same electric properties. j3onne thinks that tH^-^.se eHecIs 
are not due to the aciil and the alkaline quality of tlie tViiit, but that all 
the juice of fruits is not of the sam.e compositioji at the stem and the 
eye, and this is sufnciently heterog'eneous to produce these electric cur- 
rents. When an apple or pear is cut in tvro, tlie stem end Vv ill be tbmid 
the sweeter, while in the peach or a])ricot the eye is tlie best. 

ACTION OP ELECTRICITY t ON THE GERMINATION AND GROWTH OE 

PLANTS. 

The earliest experiments on the influence which electricity may exer- 
cise on plants appear to have beefi made by Dr. Maimbray,| of Edin- 
burgh, in the autumn of 174G. He electrified two myrtles, and found 
that they put forth small branches some inches in length, and even 
came into blossom, during the month of October. This did not hai)pen 
to myrtles not electrified, and he attributed the phenomenon to the in- 
fluence of electricity. This experiment was repeated iji Sv>'itzerland, 
France, Germany, and Italy. 

In the preceding year, 1745, Eoze§ had observed that water issuing 
from a vessel in minute di'ops would pour out in a continuous stream 
when the vessel was electriiied. The cause of tliis phenomenon was in- 
vestigated by FAbbe Nollet,|| who thought that this electrical efi<ect in 
(iapiliary glass tubes might Imve some connection with the sap in ])lants, 
and hence T)roduc6 the unusual growth observed by Maimbray. His 
first exj)eriments were made on fruits, green plants, and moist sponges, 
and lie invariably found that evaporation had been hastened by the 
action of electricity. In October, 1747, he took two small Vv^codeii bowls, 
hlled with the same kind of earth, sowed them with similar mustard 
seed, and found that after two tlays several of the seeds in the electri- 
iied bowl had come up, while no alteration had taken place in the other. 
The following day nine of tlie electrified seeds had come up — none of 
the nori-electrilied ones 5 and this superiority was ke])t up till the jjlants 
iii the first bovri were ten inches high, and those in the second not more 
tha]i a quarter of an inch. 

Ill re])eating this experiment, in different vrays and with other seeds, 
the same results were alvrays obtained. The electriiied plants, however, 
appeared rather weaker than those which had not been so treated. 

in the same year (1747) John Browning^ read a x)aper before the 
Eoyal Society of London, on the eflfects of electricity on vegetables, in 

Annales dcvGiiiiiiie. 1834. Vol. Ixii, pp. 405-414; Annaleo cles Sciences Natiirellea 
Zoologie. 13o4. Vol. i, p. 123. 

t For wniit of sptice, I am oljliged to defer all ineiition of adverse experiments, aa 
well as tlio iuflueucc of atmosplieric electricity and li^i,'lit]njjf^ on vegetables. I Lave 
mentioned only the principal authors wlio treat tlic subject of this chapter. 

t 111 more than sixry authors consulted on this subject, I have found no mention of 
the origh^al publiciilion of the experiments of Maimbray. 

^3 M6iiioirc;^ de TAcadcmie des Sciences do Paris, 1745, pp. 119-13o. 

ii ^\l(jm(>ires de rAcademio des Sciences de Paris, 1748, pp. 172-175 ; liecherches sur 
r]Slectricit6. Paris, 1749. P. 342. 

II Philosophical Transactions. 1717. Vol. xliv, parL ii, pp. 373-'75. 
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wliich lie describes liis own experiments as well as tliose of Baker, wlio 
electrified a myrtle at tlie Duke of Montague; s, in Ditton. 

In tlie niontlis of April and May, 1747, Jallabert* electrified various 
pliints two lionrs -every day regularly, exposing tliem to tlie open air 
after ike operation, and found that all of tliem, and in particrdar a car- 
nation, gre^7 rapidly and flourished reinnrkably. In the autumn of 1747 
ho electrified builds of hyacinth, jonquil, and narcissus, which were be- 
ginning to grow in glasses of water. Tliose which were electrified grew 
more rapidly, the leaves were larger and the flowers opened sooner than 
those not electrified. He found that the electrified bulbs gave oif more 
moisture in a given time than otlier plants. He also repeated the ex- 
i^eriments of il^ollet on mustard and cress, with similar results, and at- 
tributed these effects to an acceleration of tJie movement of the sap 
caused by electricity, analogous to that observed by Boze in capillary 
tubes. 

Boze,t of Wittemberg, electrified, in 1747, different Ivinds of plants and 
shrubs, the grovvih of which invariably seemed to be accelerated. Sim- 
ilar results were obtained in 1748 by L'Abbe Menon,t of Angers, who, in 
a letter to Eeauinur, states that, by the aid of electricity, he liad greatly 
facilitated the growth of ofisets of ranunculus, even in the depth of winter. 

In 1752, J. Freke,§ in his curious treatise on the nature and proper- 
ties of fire, quotes experiments with electricity on the leaves of the sen- 
sitive plant, the irritability of wliich was then considered by many of 
electrical origin. 

In 1771, ,Nuneberg,|[ of Stuttgard, took two boxes, each containing fi ve 
bulbs in all respects alike, and electrified one of thcjn 5 the plants grew 
far more rapidly than those in the other box, their relative size after 
eight days being as eight to five. 

In the same year, Si gaud de la Eond,1j of Montpellier, found the bulbs 
of hyacinths when electrified grew fas tec and formed more healthy -plants 
than those not electrified. 

In 1770, L'Abbe Bertholon'^ " made some experiments on the conducting 
power of 1)1 ants for electricity, in which he showed the great difference 
which exists betvfeen different plants, those, generally speaking, being 
the best conductors vv^hich were the most succulent or contained the 
largest quantity of moisture. 

The announcement vras made, in 1775, by C. H.Koestiin,Tt that nega- 
tive electricity was detrimental to vegetation, both animal and vegeta- 
ble life being retarded by it. This apx)ears to be the first distinct ob- 
servation as to the different influences of x)ositive and negative elec- 
tricity, for the i^receding experiments seem to have been m-ade with 
positive electricity alone. 

According to Gasc|t, Linnreus proved the influence of electricity on 
plants. In 1779, a naturalist §§ in London determined to repeat the origi- 

*Experienees Bur rSlcctricitd. Gcdoto, 1748. 8vo.; p. 93. 

t Comment, novus do Elecitric. 10. 

t M<5moiro de rAcadcmio des Sciences do Paris. 

^ Treatise on the Nature and Propf^rties of Fire. 1752. 

II Rapport la Soci6t6 Pliysitiiie etiicoiioniiqnc do Stutgard. Introdaction au Journal 
do Physique. 1771. Vol. p. 436. 

Prcciy liistoriquo d^Elcctricito. Pariy, 1781. P. 414 ; Traito d'j^lectricite. Paris, 1771. 
P. 374. 

*^ Journal do Phy.sique. 17S9. Vol. xxxv, pp. A01-^2o. 

ft Dissertation x>hysica experimentalis do cffectil>iia electricitatis in quajdam corpora 
or^^anica. 1775. 

U M6moire de la Society Linn^ono de Paris. 1823. Vol ii, p. 54. 

L'Ahb6 Bertholon, La Nature conaiderde sons scs diffiSrents rapports, Paris. 1780. 
P. 89. 
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nal experiment of Dr. Maimbray, and accordingly electrified a myrtle for 
many hours a day for some time in tlie middle of JJecember. The result 
was that the tree formed buds and threw out small branches in a remark- 
able manner. • 

In 1781, Count de Lacepede* describes some experiments which he 
had made on vegetables, observing that invariably in electrifying a plant 
he found it grow or increase with more vigor than usual, and that the 
germination, of seeds and sprouting of bulbs placed in water was always 
hastened in a very decided manner hj electricity. 

Dr. Maratt described in 1782 some experiments Jie had made ou the 
germination of electrified seeds, from which he draws the conclusion that 
it exerts powerful influence on the fertility of the soil. On the seventh 
day the plants began to make their appearance in the electrified vessels, 
and at the end of a fortnight they v^ere as forward as similar plants 
sown on the same day, but kept in a room nine degrees abov^ the freez- 
ing point. In the three vessels which were not electrified the seeds had 
not begun to germinate- 
In 1783, L'Abbe Bertholont published the first book on electricity ap- 
plied to vegetables, after making numerous experiments. The results 
of NoHet and Jallabert were confirmed by Bertliolon. He observed that 
interrupted electrification appeared to have more influence than when 
continued^ in accelerating vegetation. He gives some curious facts on 
the colors, odors, and taste of fruit and flowers, on the development of 
which he thinks that electricity exerts a very remarkable influence. 
Fruits nearly ripe, on being electrified, were found to acquire the odor 
and taste of ripeness sooner . than others not electrified. Flowers or 
plants just coming into blossom arrived sooner at perfection, 'and the 
colors were more brilliant than is ordinarily the case. When plants in 
flower were electrified, the blossoms were observed to become more bril- 
liant in color, and of a richer and more delicate tint, than other flowers 
of the same kind. All thesiO cxj)eriments were made with positive elec- 
tricity, but with negative electricity the effects lor the most part vrere 
reversed 5 germination was retarded, the growth and formp.tion of the 
leaves were checked, the development of fruit and flowers, and the se- 
cretion of coloring and odorous matters was impeded. He states that 
these effects may be observed by experiments on a small scale, as well 
as by carefully watching the electric condition of the atmosphere on a 
large scale. , 

Bertholon attributes tlie increase and development of certain insects 
which feed on plants to the agency of electricity, which he says exerts 
the same influence upon them as on the seeds of plants. He accordingly 
proposes to kill them by an excess of electricity, passing the shocks of Ley- 
den jars through the trunks of trees on which the larvte of insects are de- 
posited, and i)rovided the shock is not too powerful the tree will not be 
injured. All the ordinary diseases to which plants are subject may, he 
thinks, be diminished, counteracted, or entirely cured by a judicious use 
of electricity. 

In 1784, Achard published his observations, in several essays, on the 
electricity of rain, snow, and hail, on electrifying fluids, on germination, 
and the influence of electricity on the growth of vegetables, in which he 
confirms the results of xjrcceding philosoi)hers ; also, on the influence of 
electricity in promoting the fermentation and .putrefaction of vegetable 
and animal matters. He found that both negative and positive electricity 

*Es8ai snr riSlectricit^ NaturoUe et Artiiicielle. Paris, 1781. Vol. ii,]:>i). 159. 

+ Reclierclics Physiques 8iir rj^lectricit^. Paris, 1782. P. .'i59. 

t De ri^lectricite'^ cles Vdg^taux, &c. Paris, 1783. 8vo., 403 j)p. niul 3 pi. 
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accelerated the putrefaction of animal matter, causing barley and other 
fermentable substances to pass into spirit with increased rapidity.* 

From 1786 to 1790 Perzierett made numerous experiments on chervil, 
wheat, beans, rye, peas, mustard, radish, lettuce, trefoil, &c., and in 
nearly all cases the electrified plants came up iirst, grewkirger, and had 
longer roots than the others 5 the lea^ves were more numerous, larger, 
and of a decidedly more beautiiLii green. 

" In. 1788, CarmoyI described a variety of experiments on the germina- 
tion of wheat taken from the same ear. After twenty-three days the 
young plants were measured, vrhen it was found that the unelectrified 
iiad grown eleven inches ten lines, the positive eighteen inches live lines, 
and the negative nineteen inches nine lines. A number of other exper- 
iments of the same kind are given, the general result of which is that 
electricity apx)ears to accelerate germination, negative electricity being 
more powerful than positive. 

In 1789, L'Abbe d'Ormoy§ electrified mustard seed and lettuce for sev- 
eral days in moist earth, and found their germination always acceler- 
ated. He found also that electrified seeds iiad always the start of the 
non-electrified, and so beneficial did lie find it to germination that even 
old and dry seeds, which seemed spoiled and would not germinate, did 
so rapidly when previously electrified for some hours. 

Almost the same results were published by Bertholon at nearly the 
same time. He inclosed parcels of seeds in tin-foil, and kept them con- 
stantly electrified for some days before sowing, when he found that they 
germinated remarkably soon. These exx^eriments were made with seeds 
of spinach, endive, and turnii). He describes experiments in which he 
found seeds to germinate sooner when i)laced on the plate of a charged 
electrophorus.|[ 

At the end of the last century, the discovery of voltaic electricity, and 
the brilliant results to w^hich it led, completely eclipsed the hitherto fa- 
vorite study of frictional electricity. Bozieres, on^ of the first, entered 
this new field of investigation by two papers containing numerous ex- 
periments made from 178G to 1790, in chervil, wheat, beans, rye, peas, 
mustard, ra^disli, lettuce, trefoil, &c., the result of which was that, in 
nearly all cases, the electrified plants came uj) first, grew larger, and had 
longer roots than the others. The leaves were more numerous, larger, 
and more beautifully green.^ These researches confirm the original 
experiments of l!^'ollet and Jallabert, and prove that the views of Ingen- 
housz were incorrect, and the eifects in question were not results of im- 
13erfect experiments, due to the uneanal influence of light, but were 
really caused by electricity. In this vflk" Bozieres was borne out by the 
experiments of Bilsborrow in 1797, who found germination decidedly ac- 
celerated by positive electricity, and still more by nogative. 

In 1807, Sir Humphry Davy published some interesting experiments 
on seeds and growing vegetables. Seeds placed in pure water at the 
positive pole of a voltaic circuit germinated much more rapidly than un- 
der ordinary circumstances, but at the negative pole they did not sj^rout 
at all. He remarks that without supi^osing any peculiar effects from 
the different electricities, this may be accounted for by the saturation of 

*Memoiren der Berliner Acadeuiio. 1783. Physicalisclic und Cliemisclie Abliand- 
hmgen. Berlin. 1784. Vol. i, p. 784. Journal de Pliysique. 1784. Vol. xxy, pp. 434-43G. 
t Journal do Physique. 1791. Vol. xxxvili, pp. 351-365, 4*37-440. 
t Journal do Physique. 1783. Vol. xxxiii, pp. 339-343. 

§ Journal de Physique. 1769. Vol. xxxv, pp. 161-176. Annals of Agriculture, by 
Arthur Young. London, 1791. Vol. xv, pp. 28-60. 
II Journal de Physique. 1789. Vol. xxxv, pp. 401-423. 
^[ Journal de Physique. 1791. Vol. xx:xviii, pp. 351-365, 427-446. 
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. tlie water near the positive metallic surface witli oxygon, and tliat near 
the negative pole with hydrogen, thougli he does not think it impossi- 
ble that the same eHect may be due to electricity. When growing x)lants 
were made the medium between tlie two poles of the battery, in one case 
a mint-plant vv^as killed, but another, after ten minutes, remained un- 
injured. Lime and fixed alkali were found at tlio negative pole, while 
chlorine and sulpjiuric acid were at the positive ])ole of tlio battery.* 

These experiments were held by Du Petit Thouars.as evidence of tlR^ 
great influence of electricity on vegetation . He held that plants contanied 
two different galvanic arrangements — one acting vertically through 
tlie woody fd:)ers, the other horizontally, througli the jnedullary rays. 
To these opposite independent currents lie attributed the principal phe- 
nomena of vegetation.! 

Many exx)eriments on the inlluence of electricity of low tension on ger- 
mination have been made by Becquereli since 1833. Seeds in contact 
TOth the upper element of a feeble galvanic current grew faster, while 
those in contact with the zinc element grew less rapidly than similar 
seeds planted in glass 5 the negative extremity increasing, the positive re- 
tarding germination . Similar results were obtained with bulbs connected 
in water. The favorable inOuence of negative electricity of low tension 
on germination is attributed to the decomposition of saline substances, 
and conscvquent evolution of alkaline matter, vrhich assists germination 
by combining with and neutralizing the acetic acid always evolved dur- 
ing germination and the growth of bulbs and buds. 

In 1825, Pomilet§ proved that in germination, a notable quantity of 
electricity is disengaged. Setting aside all consideration of the more 
comx:)licated changes of germination, we may call it a mere oxidation, 
the whole effect of the air on sprouting seeds being the abstraction of 
carbon and forination of carbonic acid gas 5 a change analogous to the 
combustion of carbon, and wliich, like that, would give rise to electricity. 
Pouillet^s experiment^., though delicate, are very simple: twelve glass cap- 
sules nine inches in diameter, well varnished with lac, having seeds in 
them, were placed in. two rows on a table covered Vvith the same varnish, 
and Killed with vegetables and connected by wires with each other, and 
the one plate of a condenser. For the first two days, no signs of elec- 
tricity were given by the gold leaf electrometer of the condenser, but on 
the third, when the pla;nts appeared, negative electricity was indicated, 
and continued night and day for over a week. It is evident, from the 
experiment, says Solly, || that electricity being set free in germination, 
the seed becomes negative, while the carbonic acid given off is, of course, 
positive — a very imx)ortant con^Jl^sion, if established, both in respect to 
the source of atmospheric electrrcity, and as to the inlluence of electricity 
on germination. It is suggested that as all vegetable soils contain car- 
bonaceous matter, vrhich is continually undergoing oxidation, carbonic 
acid is constantly formod in the soil just as it is in the sprouting of seeds. 

In the sirring of 1843, great interest was aroused by the statement of 
a discovery by which atmosi)heric electricity was collected so as to in- 
crease vegetation extraordinarily. This originated with Dr. Porster,^ 

* IliilcsopliicfLl TmnGactioiis. 1807. Part i, p. 1 ; Elements i^\gvicuUiiral Chemistry. 
London, p. 37. 

t Essais siir la yi5g'6tatioii. Paris, 1809. IX Essay. 

t i\jiiiale3 do Ciiiiide. 1833. Vol. ii, pp. 25'2-2ti0. Traito Experimental de f Ectricitd 
et du Magnetism. Paris, 1B34. Vol. pp. Cl-64, 135, 377, 301-;^ ; vol. iv, pj). 159-210. 
Traite d'(3lectricit6 et do i*l;;-snetism. Paria, 1855. Vol. i, pp. 366-371. 
Annalcs do Cliimie. 1827. Vol. xxxv, pp. 414-420. 

II Journal of tlio Horticultural Society of London. 184G. Vol. i, p. 97. 

H Agricultural Gazette. 1844, p. 741 ; *1845, p. 349. ' 
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of Elgin, who, after .stretcliing wires in particular directions over a crop 
of barley, saw most luxuriant vegetation produced * 

About tlie same time, accounts of American experiments were cii^cu- 
lated, sliov'ing that equally extraordinary efiects were produced by 
feeble currents of voltaic electricity on ^'egetation. In July, IS^i, W. 
Eoss stated to the Farmer's Omb, of Xew York, that, having x^lanted 
potatoes in drills, he buried at one end of these rows a copper plate, 
live feet long and'fourteen inches deep, connected by a wire vrith a zinc 
plate, the same size, buried two hundred feet away, at the other end ot 
the rows. On the 2d of July, some of these potatoes were found two 
and a half inches in diameter, while the rows on either side, not under 
electric influence, had not formed tubers of more than half an inch in 
diameter.f This statement, like that of Dr. Forster, excited great in- 
terest. Many repetitions of his exi^eriments were made in various parts 
of England; among others, by Jessop, on the estate of the Duke of 
Devonshire. 

It was also said that electro-culture produced thirteen measures of 
barley on a surface which by the common mode yielded but flve.l 
Walker also published some experiments on eiectro-culture.§ 

AI^^DETil POEY. 

Hon. Horace Capron, Commissioner, 



EEPORT OF THE EDITOR. 

Sir : The organic act creating the Departmeiit of Agriculture makes it 
the duty of the Commissioner to acquire all information concerning agri- 
culture which he can obtain by means of books and correspondence, 
and by practical and. scientific experiments, by the collection of statis- 
tics, and by any other appropriate means in his power 5" and also requires 
him to m.ake i')eriodical and special reports including such cHcquisitions. 
It is thus not merely a Department of administration and routine, but 
also one of investigation and experiment, which should be truly scien- 
tific and entirely accurate, and always eminently practical and utilitarian. 
Its warrant for agricultural research is thus Buhlciently broad to cover 
any field of investigation vviiieh xirornises results favorable to production, 
rural improvement, and farm economy. Y^et, the magnitude of the coun- 
try, the variety of its industries, and the urgency of new and important 
problems pressing for solution, counsel adherence to a line of research 
that shall be progressive, timekv^, cfiective, reaching forward toward 
new developments and fresh discoveries, ratlier than groping among the 
records of the dead past for that viiich our fathers i)racticed and pondered 
upon. In a field of experiment that is continental, with climates of all 
latitudes and elevations, and vrith investigators 01 tastes and necessities 
of the widest range, the work of this oince should be well chosen, limited 
to whatever is most A'ital and important, and conducted vigorously with 
all the means and facilities at command, with reference to present results, 
in co-operation with minor organized egencies, and with the great mass 
of active and iirogressive agriculturists of the nation. 

*Seetlio acconnli 01 Gordon at tlio Tri::i<; A'^iriciillural Association in 1814, iu the 
onrnal of tli(i AoTicultiiral Society of LoiiAtjn, i>>\i). YoL i, p. 9^. 
t Meciianic's I^Ia<4azijie, ^k'ptoiiibor ^28, 1844 : ilie Electrioa] ^lacazine. Lor.lonj 1845. 
Vol. i, pp. GlO-Gli; 
X Gazotto d'AgriculLnre, May 31, 184G. 
'3 Archives clc rEloctricitc. Geneve, vol. v, i), 525. 
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A braucli of this Avork Avbicli cannot be ignored i>s tlie collection of 
fresli facts ilhit:,tTating the comparative economy of rural i^ocesses and 
industries, and the record of experiments tending to elucidate disputed 
points in farm x)ractice. Scientific farmers, agricultural societies, indus- 
trial colleges, and the Departmeiit of Agriculture, furnish every year 
new material for such a record; and the attempt to present approximate 
estim ates of the current crop productionsof the country opens a constantly 
widening field of labor. 

The scientiiic sections of this work, embracing agricultural chemistry, 
botany, entomology, and other branches of natural history, to which 
farmers are looking for advances upon the discoveries of Liebig, prac- 
tical instruction upon the flora of Ajuerica and of the workl, and the 
means of saving millions now given up to insect depredations, have 
fiicilities for efiicient and valuable hibor, the results of which, given to 
the public in these reports, it is hoped vrill year by year prove of increas- 
ing interest and valne. 

In accordance with these views and aims, so far as developed and 
wrought out with yet imperfect facilities, the accomi)anying articles are 
presented. They are not merely the worii: of one man, or of several 
working in official cloisters, but the embodiment of the freshest views 
of thousands in connnunication with the Department — among them those 
recognized as ibremost in ivuowledgo and practice of some specialty or 
interest-— and as such worth far more than the essay of a single indi- 
vidual, with its limited field of observation, a tendency to disx)lay of 
personal egotism, a habit of bestriding a fiivorite hobby, a,nd too often a. 
pecuniary axe to shjirpen. Besides, the essay in our former experience has 
been almost invariably, and generally from necessity, a retrospect, a mere 
compilation, a new use of old material; it usually adds little to the stock 
of facts and expe]iences 0[ practiciii agriculture. Such reiteration is 
useful and necessary in a nevvspaper; it should not be the staple and 
substance of an oillcial report. While original facts and results should 
mainly constitute the matter of oirlcial publications, there are subjects 
of present interest, not ncvf in themseh^es but freshly and urgently i:)res- 
sing themselves u])on ])ublio attention, which should be examined retro- 
spectively, but with constant reference to their poihts of immediate 
value and practical bearing upon industry and production. In this 
connection reference may be made to articles relative to tea culture, 
American sumac, the opium poppy, the cranberry interest, the results of 
steam-])low invention, and steam culture, and the suga-r-beet enterx^rise. 
Prominent among the subjects presenting the facts and progressive 
indications of the year, are those collating recent farm experiments, classi- 
fying ncAY agricultoral patents, distilling the spirit of the State reports of 
agriculture, recording the current history of industrial colleges, com- 
piling recent laws concerning farm stock, mapping out the location of 
mineraJ fertilizers of the Mississippi Yailey, and pointing out theresources 
of the great mountain section of the continent. These and similar i^re- 
sentations will illustrate, though they may fail fully to realize, the aim 
and object of the miscellaneous poi^tions of the annual report of agri- 
culture. If future observations continue to be conducted in this spirit, 
the ultimate results will be valuable and instructive in a high and cumu- 
lative degree. 

J. E. DODGE, 

Editor of Eejports, 

Hon. Il0E,ACE Capkon, Goinmlssioncr, 
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LANDSCAPE GARDENING. 

Laiulscapo giirdening is a comi^relieiisive art, combining tlie genius of 
tlie landscape painter with the art of the practical gardener ; the exact 
knowledge of tlie engineer with the poetical imagination of the artist. 
The professor of this art should also possess a competent knowledge of 
the general principles of botany, architecture, geology, hydraulics, hy- 
drostatics, mechanics, laws of heat and ventilation, pomology, and 
vegetable physiology. This may seem rather a formidable array of ac- 
.luirements, but in the multifarious details of selecting and arranging the 
style and location of rural residences and their accompanying domestic 
auxiliary structures; the drainage of lands; the location and construc- 
tion of roads; the preparation of garden sites, and tlie erection of horti- 
cultural buildings; the decoration of grounds for the pufposes of beau- 
tifying and enriching the surroundings of rural homesteads, the more 
ambitious suburban villas, and public buildings of every description ; 
and the artistic disposition of arborescent growths, so as to produce the 
most varied yet distinct beauties of which the scenery is susceptible — 
necessitate a Ivuowledge more or less intimate and extensive with these, 
as well as with other branches of science. 

During the last twenty years much attention has been given to land- 
scape gardening, both in the laying out of private grounds and in the 
d.esign and construction of imblic parks. Some of the latter arc deserv- 
ing of the highest commendation, both in design and execution, and have 
been the means of instructing and familiarizing the public with the ca- 
pabilities and beauties of the art, and in educating the popular taste to 
an appreciation of the development of rural imin'ovements, and their 
benehcial effects ui)on the moral and physical condition of society. 

It cannot be too forcibly urged upon the attention of those who are 
intrusted with educational institutions that one of the most certain means 
of encouraging a desire^for studies in natural history, and forming correct 
principles of taste in young minds, is that of landscape embellishment of 
Bchool-house and college grounds. This has become one of the greatest 
wants in existing systems of education, and cannot long remain neg- 
lected. 

It is not proposed to offer a treafise on landscape gardening, but rather 
to allude brielly to some of the more prominent points and subjects that 
will naturally arise for consideration in the location of residences and 
public buildings, and in the arrangement of the principal accessories, 
and the execution of various details connected with rural improvements. 

GATIDENING AND CIVILIZATION. 

Gardens are of the most remote antiquity. Our first parents w^ere 
])laced in a garden, and the writings of the oldest historians and poets 
contain various descriptions and traditions concerning the extraordinary 
beauty of the gardens. History proves that a taste for gardening has 
kept pace with the progress of civilization, and that it has always ex- 
erted a powerful influence upon the passions and feelings of mankind. 
Much of the decorative beauty of architecture has resulted from the study 
of the beautiful combinations and graceful lines of the vegetable king- 
dom. Tvro thousand years before the Christian era Lydia was famed for 
its gardens. The gardens of Babylon are traditionally ranked among 
the greatest successful combinations of skill and wealth. The Persian 
kings were very partial to gardens/ which were cultivated as much for 
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their beauty as for their fruit, and even in gardens of limited extent tlie 
trees were arranged in regular lines and figures, and the walks bordered 
with tufts of roses, violets, and other odoriferous plants. The GreelvS 
copied from the Persians, both in their gardening and their architecture. 
Epicurus took great delight in his garden, and there taught his philoso- 
phy. The Greeks excelled in architecture more than 'in gardening, 
although a public parlc or garden was planted by Cimon, the general, at 
Athens, furnished with streams of water and planted with shady groves, 
with gymnasia and places for exercise. Tliey had flower markets which 
were well patronized, and learned or distinguished men wore crowns of 
flowers, and successful warriors were decorated with wreaths and gar- 
lands. Their garden decorations partook largely of statuary and other 
architectural appendages. 

The Eomans devoted much of their wealtli to the adornment of their 
gardens and pftasure parks. Lucullus seems to have had large ideas of 
magnificent expenditures in this direction, being represented as having 
sumptuous villas in different parts of Italy, so that he could enjoy an 
agreeable climate every month in the year! Cicero had fine plantations 
at his Arpinum villa. Sallust, who made a fortune in the government of 
Numidia, devoted largely of his means to the laying out of gardens, 
which were for a long period the pride of Eome. 'Phny-s villa appears 
to have been laid out with more taste and less of ostentatious display 
than some others, since the pastoral beauty of his grounds are highly 
praised. It is apparent, however, that the principal features of orna- 
mentation were derived from vases, fountains, and similar works of art 
that bore the semblance of wealth, and were at once objects that con- 
veyed impressions of grandeur and magnificence, rather than to wait 
patiently for effects to be produced by artificial plantations, whicli re- 
quired time for their developmicnt, ai^l a higlier appreciative taste for 
their Gnjoyment. 

The Eojiians also devoted much attention to culinary vegetation, and 
carried their knowledge of science and the arts into such countries as 
they colonized, so that a great degree of wealth and enlightened pros- 
perity accompanied their footsteps to an extent that the world has rarely 
seen equaled. 

¥^ith the reign of the emperors commenced the decline of the empire. 
The reign of barbarism was triiimphaitt, and the finest palaces, country 
houses, and gardens were destroyed. For five centuries the monks were 
almost the only class who cultivated gardens, and kept alive the culture 
of Iruits, vegetables, flowers, and medicinal herbs during the dark ages. 
To them we are indebted for preserving and handing down the arts of 
gardening and architecture. 

It was not until the middle of the fifteenth century that the arts of 
peace and commerce were so prosperous as to awaken a love for the fine 
arts ; and the examples of former grandeur that still remained, together 
with traditions of ancient magnificence, stirred up a desire of imitation, 
and Italian gardening attained a perfection and standing th^it are still 
recognized and distinguished among rural improvements. 

STYLES OF LANDSCAPE G-ARDENma. 

There are two very distinct modes of laying out grounds, known as 
the geometrical and the natural. Various terms have been used from 
time to time by descriptive writers on these subjects to designate styles, 
but they are all easily referred to one or the other of these modes. Under 
the geometrical may be placed tlie formal, Eoman, architectural, and 
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ancient, as well ay the Italian, Frencli, and Dutcli varieties of this style. 
Under the nahiral ^Te may, in a similar manner, place the gardenesque, 
modern, irregular, English, and graceful. 

A third style is commonly included, but has never been very success- 
fully defined, either practically or hypothetically, that is the picturesque. 
The former two are sufQciently comprehensive for the i)resent purpose, 

THE GB02TETniGAl. STYLE. 

In the earlier ages of the world the possessor of wealth exhibited his 
riches by surrounding his residence with such improvements as were 
most distinctive from the common scenery of the country. Hence gardens 
were ornamented with ballustraded terraces of massive masonry, mag- 
nificent flights 01 stepSj'elaborately decorated arcades, costly fountains, 
architectural grottoes, and lofty clipped hedges arranged with niches 
and recesses for the display of statuary. His less wealthy neighbor con- 
tented himself by substituthig a sloped grass bank for the stone terrace, 
shaped his small lake in a square or circular form, and clipped his trees 
and shrubs into fantastic shapes, aiming at ostentation without regard 
either to propriety or good taste. 

Such a style is well htted for immediately producing startling, if not 
gran d effects ; and during early stages of society, and in countries abound- 
ing with the irregular and natural forms of uncultivated scenery, distinc- 
tion is at once imparted by introducing perfectly level, or regularly 
sloping surfaces of ground, trees planted at uniform distances apart, 
au vl lakes or ponds bounded by geometrical lines, so as to leave no chance 
of mistaking any portion of the scene as having been the result of un- 
assisted natural arrangement, but unmistakably to convey the impression 
of a display of wealth and refinement, and to indicate ownership by dis- 
tinguishing the country residence from tlie natural, uninclosed, rude 
scenery of the neighborhood. 

In the strictly geometrical style everything is architecturally accurate 
in its lines, perfect symmetry pervades the whole, and all parts are 
equally balanced. Statuary of all kinds, fountains, steps, ballusters, 
and pediments, broad walks, straight planted avenues, formal shaped 
Hower beds, and clipped x:)lants, all belong to this species of garden and 
landscape decoration. 

THE inATUEAL style. 

dn the geometrical style the hand of the artist is evident in every 
detail • but in the natural style artificial interference is not so conspicu- 
ously apparent. In the disposition of the material used for the develop- 
ment of landscape views and scenic ejects, there is nothing, so far as 
general impressions are concerned, to indicate where the hand of the im- 
prover has been operating, or anything apj^earing beyond a natural pro- 
duction, or what lo ay have been indigenous to the localitj^. All natural 
beauties are carefully preserved, so far as is consistent with objects of 
use or convenience, and the element of utility enters more largely, per- 
haps, into our ideas of the beautiful in this than in the geometrical style ; 
and, while there is no desire to avoid the appearance of art in operative 
details, it is not rendered obtrusive, and the effects produced need not 
suggest the idea of painM and laborious operations. 

The perception of the beautiful ought to be the first impression, and 
not that of the art by which it has been produced. The beauties of 
nature are imitated in the disposition of "trees and shrubs, and, so far as 
11 
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general scenic etVect is concerned, the arrangement miglit be taken for 
a natural group ; yet a closer examination of details will lead to tlie dis- 
covery that the plants employed are not indigenous to the locality, aiul 
thus art and design wilJ be recognized. So aiso in a district wLcre cvei- 
green trees do not exist in the surrounding natural woods, tljciv iutro- 
duction in the scenery will at once convey the itiipression of nn artilicMal 
plantation, so far as regards the materinls of Avhicli it is co^jipo.sed. 
While, tiierefore, the general effects produced in this atyic ixiv. similar 
to those with which we are ihmiliar in natural scenei'y, tiie d(^tnils Jire 
dictated by convenience, ul ility, and adaptability to tlie end ju ^'icw. 

A neglected foot-path, seen in the distance, curving gnicefully arouml 
the sides of a, hill, or on the banks of a ^.Lream, now embriiciug a tliicket 
of trees and undergrowth, and lost in a mnze of tangled vines. Mien 
emerging and tracing its course across the meadow, altei juitely vvidening 
and narrowing, and at times aicogether lost hi the miissive foliage ol 
gTasses and other natural growths, is what might truly be termed a natural 
IDath. Let it be trimmed and widened, ho Vv ever, its sui'Uice neatly ad- 
justed and covered with gravel, its curves well deHned, and its sides 
made ])erfectly parallel, and it will have lost much of its beauty Jis a 
natural woodland path, although the contiguous scenery has not l)een 
disturbed, nor in any degree impaired; It is now invested with the 
beauty of utility, and, however much we may have admired it in its 
original condition, yet for comfort, as a dry and convenient walk, we 
greatly prefer its improved condition ; and, in addition to the charms 
associated with its jjosition, it has those of adaptability and litness to 
the end in view, 

CHOOSINa A LOCATION FOU BUILBINGB AKD GP.OUNBS. 

In choosuig a location, one of the first considerations is that of access to 
and egress from a city, and if daily intercourse is contemi)lated, it becomes 
a question of special interest. The time, trouble, and expense of travel 
on bad roads are a severe tax upon country pleasures. A drive of half 
an hour on a hard road, during a fine summer everuug, is a recreative 
pleasure which may not be appreciated when an hour and a half are spent 
oji the same distance during a stormy winter morning. A good road in 
dry weather may become very indifferent after rains, and be impassable 
for three-fourths of the year. 

In these days of railroads and steamboats it is diiUcult to indicate 
what might be considered a convenient distance from a city. Upon 
a well managed railroad a distance of twenty miles may be more 
accessil>le than two miles ux)on a common road. Proximity to a railroad 
station will always secure a certainty of convenient transit, even allow- 
ing the distance to be witliin an easy carriage drive. This facility should 
not be overlooked .when it can be secured. 

Healthiness of locality is of piiramount importance. Low, flat lands 
are generally damj) and cold, and should never be selected for the habi- 
tation either of man or beast, if there is any choice in the matter. Val- 
leys, or even slight dei^ressions, are equally unsuitable. The air after 
sunset is always dense in such places, dews are heavier and more fre- 
quent ; and, as a consequence, frosts are more prevalent than on eleva- 
tions. Fogs are most frequent on low lands. Tlie extremes of tempera- 
ture are also greater, especially if surrounded by forests, which prevent 
the t'liee circulation and equalizing influence of winds. Wide and long 
valleys between uniform hills are frequcnt4y subjected to sweex^ing blasts. 
Even the vicinity of such localities ought to be avoided. . A person 
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may drain, cultivate, plant, and othei" wise improve liis own property, and 
still be subjected to the injurious influences of unimproved lands over 
which he has no control. 

An. elevated situation is generally healthy. The extent of prospect it 
secures is also an advantage ; yet it is not well to place too great a value 
on distant views. For permanent residence the exposure of elevations 
is a disadvantage. Though cool, airy, and agreeable in summer^ they 
maybe bleak, chilly, and exceedingly uncomfortable during winter. The 
tender and delicate varieties of flowers and shrubbery, as weU as fruits 
and culin Ay products, are less likely to flounsh when fully exposed to 
cold and unbroken winds. 

SELECTING A BUILDING SITE'. 

This is 'too commonly settled' by selecting the highest point of the 
ground, but not always wisely. 'A modern bouse set up on a sharp knoll 
has an isolated appearance which is not readily altered or improved by 
trees, and it is with difficulty approached by roads, if the grounds slope 
suddenly from it. 

A somewhat level plateau, partially surrounded by higher ground, 
forms a good position for a dwelling-house. The ground should fall 
from it in all directions, more rapidly in front than back, where the de- 
scent may be merely sufficient for drainage. . Back of the house, posi- 
tions should be selected for the vegetable garden, stables, and other 
buildings, such as greenhouses and graperies, all of which will be shel- 
tered and protected by the higher ground b'eyond. 

The nature of the soil should receive attention in selecting a spot for 
a house. Clay soils are retentive of water ; and, even when artiflciaUy 
drained, the surface is disagreeable after rains. Clay, in contact with 
foundation walls, keeps them damp and cold. The exi)ansion of clay 
when wet, and shrinkage when dry, unfit it for a safe foundation. -J^. 
every other condition is secured in a site, art can do much toward ame- 
liorating the physical qualities of the soil ; but, for aD the purposes of 
human comfort and enjoyment, in the immediate vicinity of a house, a 
light, open, porous soil is decidedly the best. 

It is always desirable to secure the beauty and utility of a natural 
plantation 5 but, to select a site for a mansion in the center of a grove of 
old trees, with the iutention of making them a nucleus for fufcure land- 
scape effect, will generally prove unsatisfactory. In natural forests the 
trees grow closely together ; their trunks are long, sleuder, and desti- 
tute of branches; and, if thinning is attempted, those that are left sel- 
dom flouiish for any length of time. If the thinning out is gradual, and 
the best of the remaining trees are judiciously pruned, they may ulti- 
i^ately recover, and make a satisfactory appearance. 

Where old trees abound, it is difficult to prepare or keep a good lawn, 
or to introduce new shrubs or flowers. The roots of the trees prevent 
thorough renovation of the soil, and the shade of their branches inter- 
feres with the growth of plants. There is a steady antagonism between 
the old and the ney, both with regard to individual growth and land- 
scape eftect, until either the • one or the other predominates. It is no 
matter of doubt or uncertainty, but a settled question with all who have 
any experience in remod'eling or adapting old woods or groves to modern 
improvements, that it is immeasurably better to commence on a tree- 
less naked field ; as a judicious selection, and intermixture of fast-gi ow- 
ing trees, properly planted in good soilj will, in a very few years, serve 
all useftd j^urposes, produce .':suehv.effects as are contemplated^ and 
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fill' more satisfaction than can be derived from tlie accidental position 
and growth of natural forests, at least so far as relates to improvement'-; 
in the immediate vicinity of a rural residence. 

PLAN OF IMPROVE:MENTb'. 

The grounds being secured and the site fixed upon for the house, the 
next step is to prepare a well-defined working plan of contemplated im- 
provements, and this is of equal importance whether the grounds are 
extensive or quite limited. To strilie out the rude and simiite outlines 
of an arrangement for the various accessories and conveniences of a coun- 
try residence requires a mind thoroughly imbued with the principles of 
taste, and conversant with the application of art to the developm^ent of 
beauty ; and, although we admit that every individual hc^:t knows what 
will ineet his ideas of comfort and convenience in the abstract,- there are 
few who can execute all the details, or satisiactorily introduce and lit all 
the disjointed parts so as to produce a complete whole. 

As it is wisdom on the part of those wdio are about building a house 
to euli^t the scr\'ices of a competent architect, so it is essential to con- 
sult with a landscape artist in the preixiration of a pian for the improve- 
ment of the grounds ; as to what trees to plant ifivo. vrhere to plant 
them ] the proper introduction and construction of roads and walks ; 
locating and erecting barns, stables, glass houses, and other buildings ; 
selecting and preparing the soil for vegetable and fruit gardens 5 making 
lawns, and the numerous details that are involved in perfecting all the, 
indispensable, useful, and oruamentai adjuncts to a suburban house and 
grounds. 

All plans should be as definite and simple as possible, and not over- 
loaded with mechanical embellishments, as an excess in this respect 
generally indicates a deficiency in more irdportant particniars. They 
should be accompanied with ample references, v/here eacli tree and the 
most important shrubs should be distinctly named, and referred to 
numbers on the plan. Intelligible reasons shoidd bo giveu for every- 
thing ])roposed, both with reference to immediate and to future efiect, 
with clear instructions and suggestions vfith regard to the operations 
I)roposed, arul the relative order in vvliich they should be conducted. It 
may be taken as a rule, that no prom'ietor should undertake improve- 
ments until he sees clearly the objects and intentions of the design or 
plan; and, if this information cannot be conveyed by inspection and 
explanation, it is strong i)resumptive evidence of defect either in the 
design, or in the explanat;ion, or in both. 

In transferring designs to the ground, the most correct and speedy/ 
method is to divide the iDlan into squares, by lines drawn on it in both 
directions, the side of the square being of any length that will best sub- 
serve the purposes of accuracy. Squares of sixty feet for the sides will 
be found a convenient leagth; but in intricate designs, such as those 
for flower gardens, sq.uafes of thirty leet, or even shorter, may be neces- 
sary. Tlie ground, or space to be operated upon, is to be divided into 
squares of the same size, and a stake set firmly a^^ ea<3h point of iuj:er- 
section of the lines, and numbered to correspond VtJith the numbers on 
the {)Jan. A still more distinctive method is to use numbers for one 
direction and letters for the other; each stake v/ill then be marked with 
a number and a letter. The plan and ground being thus prepared, the 
placing of a tree, or the laying down of a vralk, or any other object, can 
be executed with the greatest facility. It also enables the work to be 
commenced at any i)oint, and a short practice Aviil enable any one, by 



looking at its position iu the square on the plan, to place a tree in lis 
relative positif^ in the squttre on the ground, without having recourse 
to exact measurements. A plan carefully prepared with references, and 
accurate as to scale, may thus be transferred to the ground by any per- 
son capable of reading letters and figures. 

AREANaEMENT OF OUTBUILDINGS, STABLES, ETC. 

The selection of sites for tjje various buildings required near a country 
or suburban residence, is second in importance only to the selection of 
a site for the mansion. Convenience dictates that these buildings should 
be as near the house as is practically consistent with their objects and 
character. The dwelling-house will, of course, occupy the best and most 
advantageous position, and its superior size and style of architecture 
will always be such as to render all other necessary structures of sec- 
ondary and subordinate appearance. Such buildings as stables and ice- 
houses are so obviously necessary to domestic comfort that their presence 
is not only expected, but their absence conveys an impression of poverty 
or incompleteness altogether inconsistent with our ideas of what a countr>^ 
home should be. 

Instead, therefore, of endeavoring to entirely conceal these offices by 
plantations and by other expedients, as is frequently advised, they should 
l3e located on the most eligible sites, and display, in their architectural 
details and ornaments, an expression of the purposes for which they are 
intended, and be judiciously exposed to view without rendering conspic- 
uous the operations necessarily connected with the structure. 

The best location for these buildings will be governed, to some extent, 
by local circumstances; but, where there are no grades, views, or other 
exceptional features to 'interfere with the selection, a point in a north-, 
east direction from the house will combine the greatest number of ad- 
vantages. 

While the stables and other farm buildings should not be entirely 
hidden from view at certain points, at the same time it will be obvious 
that a due amount of privacy in and about the buildings themselves, as 
well as in the line of view from the dwelling-house, will be essential, and 
can readily be effected by the introduction of trees and shrubs at the 
points indicated. t 

LATINGr OUT EOAUS AND WALKS. 

The guiding principle in designing the position of roads and walks is 
utility. Nature forms no roads. They are the works of men and ani- 
mals, and would undoubtedly always proceed iu straight lines from point 
to point, if obstructions of various kinds did not interfere and cause 
deviations. Necessity will therefore suggest where and how they should 
be introduced. So far as regards approaches and wallcs to and from 
buildings, the object of their introduction is sufficiently apparent 5 but, 
in laying out pleasure grounds and lawn fronts, it is a common practice 
to introduce walks for the mere ]?-urx)03C of variety. This is a very 
questionable reason^-at the best, and not always successfully accom- 
plished; but even in cases of this kind, they should ax^pear to aim for 
some definite object, or lead to points of .suihcient importance to suggest 
their utility. 

Unnecessary roads and walks should be carefully avoided. They are 
expensive in their construction, if properly made, and require constant 
attention to keep them clean and in repair. Nothing looks so woebegone 
sand poverty-stricken as a weedy, neglected road to a house, or walks 
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tljrougii pleasure-grounds or garden. Tliey detract mucli from the 
boaiuy of tin* surroi^mlings, no matter lio^v elabora.te (M- mtriiisii/aJlj 
wortiiy they may be. An over-supply of .roads and waits is alw^iys a 
serious uiiiiction. 

The beauty of curved line:; sometimes promx)ts to a deviation frosn the 
more available direct course; and, where itcau be done without too <:xreac 
sacrifice of utility, it is not objectionable. But no walk should be turfK-d 
from it« ob\doiib direct course without an apparently .sunicient re^rssiii. 
A. ''hange of level m the ground, a tree, or^a group of plants, or v"v:i:or 
similar obstrneiioii, will induce, and seemingly drvymjid, a change of line. 

There are many locations where the straight line islioidd beV-refen-ed 
as a matter of laste in design. As a connecting link between the strictly 
horizontal and the ])eri)endic:!iar lines of a building, aod the irregular 
suriaces surrouiKiing it, a perfex^tly straight walk is in theb(:st taste and 
adds greatly to the efrect of the architecture, while a frequently curving 
walk detracts from it. So also a walk along the si«le of a straight 
boundary fence should not curve if both lines are visible at the same 
time. Most persons are aware of the great beauty of straight walks and 
avenues oi' trees; and for ];u]}lic parks of lesser order, inclosed by formal 
outlines, they can always be introduced with great effect, as well as con- 
venience, where curving walks would be tlie reverse. In this case beaiity 
depends upon harmoriy rather than contrast, and more than either upon 
utility. 

When roads or walks are carried over irregular surfaces, the naturnl 
turns and windings necessary to ibllow an easy or uoil'orm grade, and 
keep as near the original surCace of the ground as possible, uili usually 
develop pleasing curves. A little studied attention in this matter oi' the 
course of a roaii will not only increase the beaivty of cni-x by adding 
to them tiie gni^:e of utility, but also deep and expensive cutthigs, a^ 
wtJI as heavy cinbanlcmenis, will be avoided, and easy grades and econ- 
omical eonstmctioij be more certainly secured. 

When it is necessary to branch a secondary i-oad from the main line, 
it sliould leave the latter at iis itearly a right' angle as convenient, and 
at the same Lime be somewhat narrower, so that its a]>p,earance raay 
convey the proper idea of its being subordinate, and so avoid confusion 
and mistak'e; otherwise the roads leading to the stable, ice house, or 
garden, may be mistaken for the road to tiA^ mansion. Under no cir- 
cumstances .'should walks be made conspicuous in views of natural 
scenery. If it is essentially necessary that a walk should cross a lawn 
where it vro;dd interrupt a. continuity of view, and destroy brea^lth of 
eftV^ct, it should be sunk beneath the line of vision, by i)lacing it in a 
slight excavation, which may be further assisted by throwing u[) a small 
mound on the side nearest the point of view, .Tliese expedients, as also 
that of plarding thick grou})s of low-growing shrubs, will be efiective 
and satisliictory if |)roperly executed. 

In hiying out curving roads it is not advisable to closely follow^ geo- 
metrical niles, or to set the curves out to any regular radius. Tins plan 
may occasionally i)rove perfectly satisfactory on a strictly level surface, 
but it will have quite an opposite effect where the •ground is greatly un- 
dulating. The curves, to be pleasing, must be ^'eye-sweet — not too 
sudden or abrupt — and x^roperly blended at their points of junctions. 

CO>T(:>TRUCTION OF ROADS AND WALKS. 

Very much of personal comfort and pleasure in rural residenccis de- 
pends upon good roads. A smooch, firm, dry road is one of the greatest 
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conveniences and enjoyments; while a rongli, soft, muddy road is one 
of the greatest drawbacks and annoyances of country life. Bad roiids 
form the greatest obstacles to progress and permanent improvenn^nts in 
v\l the neighborhoods that are bhisted with their presence; ihey have a 
demoralizing effect upon the inhabitants, and are a sure sign either of 
poverty or mismanagement, or both. 

Water is the worst enemy to good roads. It is, thereiorc, a leading 
principle in road-maldng so to construct them that the>' may be hept 
dry. Ill absence of a timely recognition of this priTici[)le, mafy eoytly 
roads have proved to be failures; but where it has had pronnueiit rec- 
ognition and its value has been prox)erly api^reciated, good roiuls have 
been made at a trifling expense. 

After locating the road and marking out its course, the sidi s ^^houiil 
be brought to the proper grade and finished by a layer of soil as a giiichi 
to further ox)erations. In crossing a sloping surftice it is not iiocessaiy 
to have both sides perfectly levef, but the "nearer this can be secured, 
with due regard to getting rid of surface water, the better it will admit 
of a neat finish and the more easily will it be kept in rep^iir. 

The road bed is then formed by excavating and removing the soil to 
a depth of six inches at the sides, curving slightly higher in the center, 
and made perfectly smooth by rolling, producing a uniform surface ui)on 
which the material of the road is to be placed. 

The best stone for road metal is tough granite. Hard brittle stone is 
more readily reduced by pressure, but in a well-liept road this diffei'ence 
is not important. It is, however, all important that the stones should 
be brolien small, The largest should easily pass through a two-inch 
ring, and if one-half of them are small enough to pass thi'ough a ring 
of only one inch diameter, the road will ultiniiitely become all the more 
compact. ^ 

The road bed should be filled with this broken stone to a level with 
the sides, increasing in depth toward the center at the rate of one inch 
to the yard. Thus, a road sixteen feet in width would have a depth of 
j.bout nine inches in the center. The utmost care should be applied to 
regidatmg the surface, and the smaller stones should be userl on top, in 
order to secure an even, compact, carefully- molded grade, which should 
be compressed by repeatedly passing a heavy roller over it, wedging 
every stone, and making the surface almost as smooth and soUd as a 
pavement. A thin layer, not more than one inch in thickness, of fine 
clayey gravel should then be evenly distributed over the stones, and the 
roller again applied until the surface becomes homogeneous, firm, and 
close. 

The surface of the road will thus be higlier than the sodded edgings, 
water will therefore pass readily from it, and one of the main {>oints of 
keeping a good road wiil be secured. This will form a rirst-class road 
for ordinary carriage drives, or for all purposes required in |>ablic paries 
or private grounds; and, if kept in good surtace by frequent rolling, so 
as to prevent the forming of ruts while it is settling; and, if a facing of 
gravel is aj^plied when necessary, it will permanently fulfil all require- 
ments of a good roa\l. 

The quality of gravel deserves notice. Wash gravel, consisting only 
of sand and rounded pebbles, should never be used. No amount of 
pressure vrill render it firm, and it is the most disagreeable material to 
walk u]i(>n. The best gravel is that to be found in banks com})osed of 
pebbles mixed with reddish clay ; and the stones must be small, l^o 
detail in ro<id-making is of so much importance as this. If a wagon 
wheel or the foot of a horse i3ress on one extremit^^ of a stone the other 
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end of it will probably be sligMly raised, allowing small particles ot 
sand to fall into the crevice, when the stone is Joosened, and will roll on 
the surface ; hence the necessity of using only very finely divided stones 
on top, so that they will be smaller than the pressing point, and not 
become disarranged from leverage or compound action. 

Where Btone cannot conveniently be obtained, the road bed may be 
filled with refuse matters of many kinds, such as coal ashes, clinkers 
from furnaces, and shells. Oyster shells are plentiful in many pkices 
near th^ seaboard, and form an admiraMe road ; but the permanency, 
as well as efficiency of these materials in a road bed, will depend alto- 
gether upc) the care of surfacing with proper gravel. Where it is im- 
practicable procure, or deemed inexpedient to use, any of the fore- 
going materials, an earth road may be rendered very serviceable by 
proper attention to the leading principle — that is, to keep it dry. In 
this case, instead of excavating a road bed, slight excavations should 
be made at the sides and the material spread over the center ; and that 
surface water may pass to the sides more rapidly and thoroughly, a 
greater convexity may be given to the curve. In some sections of the 
country good roacls are kept up in this manner, but they are carefully 
repaired whenever necessary, and all ruts and tracks are filled up as 
soon as they are formed. The same general principles apply to the for- 
mation of walks and foot-paths. The depth of material, however, need 
not exceed a few inches. It is certain that much unnecessary expense 
is frequently laid out ui)on mere foot- walks. A porous, gravelly, or 
sandy soil is in itself a good walk if properly shaped. Such walks 
admit of greater convexity than carriage roads, which is equivalent to 
a saving of material. Walks should be well filled up. There is no 
more disagreeable object, or one that conveys so meager an expression, 
as deep, raw edgings to a walk, looking as if ftiey had been iiiinmed 
with a plow. Walks in this condition may be serviceable as water- 
courses, but they are not comfortable foot-paths. 

EOEMATION AND MANAGEMENT OF LAW^NS. 

A fine lawn is the most beautiful of external ornaments*. Soft, vel- 
vety, elastic turf, smoothly shorn and of fine color, is always pleasing, 
but not always attained. Formerly the emerald lawns of European 
pleasure grounds were considered to be unequalled ; and it was thought 
that nothing aT^proaching to their beauty could be realized in this cli- 
mate of scorching suns and summer droughts^ but it has been demon- 
strated beyond any doubt that lav.Tis may be produced and maiiuaiucd 
here, as fine as those to be found in any country. 

The primary requsite is thorough x>reparation of the soil. Without 
this, failure is probable, but if properly done at the outset, success is 
certain, with subsequent intelligent management. First of all, a good 
foundation must be laid by draining and subsoiling, trenching, manur- 
ing, or otherwise loosening and enriching the mil. AVith limited lawns, 
spade-trenching will be at once thorough and permanent ; but, where a 
plow and other implements can be used, the v/ork may be executed 
much more economically, and, by using the subsoil ijIow in connection 
with the common surface turning, a depth of eighteen inches vvill l3e 
reached, which, on ordinarily good corn-x)roduciiig lands, will be ample 
preparation for a good lawn. Previous to the final x)lowiiig a heavy 
dressing of manure should be applied. This should be well decomposed, 
more especially if the soil is partially of a gravelly or sandy chRracter. 

The surface must be rendered smooth and regular. Careful plowing 
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can accomplish much toward making a smooth surface ; hivt whatever 
the exi^jense may be, the finish should be made perfect before sowing 
the grasses. There are two seasons for sowing— autumn and spring, 
either of them appropriate; and the choice will depend upon circum- 
stances, and is of secondary consideration, comi^ared to the preparation 
of the land. To get rid of weeds and clean the ground before laying it 
down to grass, it is a commendable practice to plant it with early pota- 
toes. These, if cultivated with ordinary care, will soon cover the sur- 
face with their leaves, and prevent the growth of weeds and the oper- 
ation of digging up and removing the crop tends to pulverize and loosen 
the soil. The potatoes can be removed and grass seed sown by the 
middle of August to the middle of September,' and the grasses will 
vegetate and cover the surface before frosts. A top dressing of thinly 
sx3rinkled manure will protect the young plants during the winter, and 
a good thick-set lawn will be secured early in the following summer. 

In hard clayey loams, where a sufdcientiy comminuted surface is not 
so easily obtained, the ground should be prepared in the latter portion 
of the year, and plowed' over, so as to leave a rough surface to be acted 
upon by frost during the winter. This will insure a friability not easily 
attainable by mechanical means on tenacious soils. The seeds should 
be sown as early as can be done in the spring, but not until the ground 
is dry. Working a clayey soil when it is wet is ruinous to the future crop. 

In the immediate preparation of the ground before seeding, the surface 
should be pulverized by the harrow mid roller if necessary. The seed 
will be sufticiently covered by passing a light harrow or roller over the 
ground. The former is best in clayey or baking soils, and the roller on 
light and sandy soils. 

The best grasses for permanent lawns are red to]? {Agrostis vulgaris,) 
and June grass {Poa pratensis.) The following x)roportions have been 
used in the lawns of the Department, with great satisfaction : one bushel 
red top, two bushels June grass, one quart timothy, and two pouuds 
white clover, to each acre of land. These should be thoroughly mixed 
before sowing. This is heavy seeding, but experiments demonstrate 
that a good lawn can be secured only by seeding heavily, when sovrn in 
the spring; autumn sowing may be thinner, but the thick seeding will 
be the most satisfactory. There is no grass equal to the June grass for 
fine lawns; this is also known as green grass, and Kentucky blue grass. 
The red top also forms a good sward where the soil is good, and the 
summers comparatively cool and moist ; but during dry warm weather 
it becomes hard and wiry. Tiie timothy grass vegetates quickly and 
greatly assists the growth of the others, the clover is also valuable, 
in rapidly producing a thick close sod. 

The practice of sowing oats, barley, or other grains with the grasses, 
under the impression that they will protect the young plants from sun 
and drought, is altogether wrong, as- it practically does much more harm 
than good. The larger growing plants rob the soil of its moisture to 
the destruction of the tender ami more feebly rooting grass plants. ISTo 
such protection is necessary even were it possible to supply it without 
injury. With fair preparation of ground, and seed put in "as soon as 
practicable in the spring, the lawn will be fit to mow in June at latest. 

A very successful improver, especially in the making of lawns, sows 
down in August and adds about two pounds of turnip seed to the acre. 
The gradual growth of the turnip foliage forms a congenial d^icip shade 
for the vegetation and spread of the young grass plants. The larger 
leaves of the vegetable also protect the grass n gainst injury from the 
early frosts. Their gradual decay and ultimate removal are ejected be- 
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fore the passes are so far advanced as to I^e hurt by coiitiiiuous sliade, 
and a thick sward is secured before vrinter. A vslight covering of stra\Ty 
manure will be of advantage to an Lujun-si)vni lawns, particularly so if 
the soil inclines to be wet, and therefore lial)!e to have the young plants 
thrown to the snrface by the alternate action of freezing and thawing. 
A heav3" roller shoald be passed over it as early in tlie spring as the firm- 
ness- of the soil will admit, in c. der to tighten tlie earth arouad the roots, 
and press down such plants as have l3een loosened during the winter. 

While it is true that a fine lawn cdnuot be produced witliout good 
preparation, it is equally true that a tine hwvn cannot be maiutaiDed 
wuthout frequent nao wing. The recent imprc' 'einents m lawn mowers 
leave but little to be desired so iivv as mc/wing f^icilltics are concerned. 
They also roll the lawn at the snTue tinje that Jt is cut, which is essen- 
tial tiO the most perfect keeping. That w])ich was formerly regarded as 
a formidable operation is now one of the easiest, and the lawn is kept 
in good order at less cost than any other portion of the pleasure grounds. 
One of the best points in the lawn mower is its incai)acity for cutting 
long grass, thus compelling frequent n^o^ving, wb.ich is the great secret 
in keeping a superior lawn. Mow early and c": tn is the rule. Even on 
newly seeded lawns the mower shoulil be at work as soon ns the grass 
is high enough to cut ; indeed much injury results from procrastination • 
at this time J weeds will gain tlie ascemlency, and unequal growths fol- 
low. A lawn sown down in April was cut six times before the 1st of 
August, and had the appearnnce of an old tbick set sod. 

Neither in the preparation and i'ornmtion of a lawn, nor in its keep- 
ing in this climate, are there any lialf-way comproinises. The work 
must be done thoroughly to begin with, and tlien time]y attention to 
cutting all through the growing season will ijisure a satisfaclory result. 
]^ either soil nor climate can justly be blamed for |>oor la\'ms, although 
it is a very convenient mode of sliifting responsibiiitj , and oiic frequently 
adopted. 

As already remarked, lawn mowing maciiines will not operate to any 
good purj)ose where tlie grass is long ; lienc(^ it lias been recommended 
to leave the cut grass as a mulch. Diiiiiig the first year this course 
may be followed with advantage; but experience sliows that a long 
continuance of the practice injures the lawn very materially, particu- 
larly during early spring, or late in the seasc-n. In the hottest portion 
of summer the cut grass dries u]} so thoroughly as to be but of slight 
inliuence either vray. 

Tiie lawn will be benefited by a top dressing once in three or four 
years ; not, however, by throwing over it an unsightly covering of 
rougli, stra^,v-y litter, vvdiich, however beneficial, is not coinraendabie in 
neatly kept grounds. A com})Ost made up of frcvh stable manure and 
any ordinarily good surface soil, thrown togetl\er in layers, and iiiter- 
mixed and pulverized by frequent turnings during the sr.mmer, will bo 
in condition lor application any time in early winter. Tiiis should be 
evenly distributed, broken up, and raked in aihong the roots, taking ad- 
vantage of frost to assist in the work of di:3.intL':.',ration, and remo\iirg 
the rougiier poTtions altogether bcH^re roiling the lawn in the spring. 

BELTS OR MARGINAL PLA:\TA1I0:^3. 

In suburban districts, where surroundir^g pro])ert^es are likely to be 
improved and the scenery is hable t<j be chi^ngr i : t any time, too much 
value should not be given t(» neigiibnring vi^x:.:^ It frequently occurs 
that the site for a dwelling-house is selected ma inly on jicconnt of its com- 
Dianding certain distant vie vs, even to. sacrificing other important con- 
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sideratioiis in order to secure the prospect, and before tlie^ house is com- 
pleted, the fine views are obstructed by operations on an adjoining prop- 
erty, In localities of this kind the interest of the position shoidd not 
so mncb depend upon external beauties that are beyond control, as u])on 
the internal improvements and local objects. Prebnnnary to tliis ac- 
quirement the grounds should be isolated by an umbrageous boundary 
of trees anti shrubs, which wil] form a ple.'isant margin to the ground 
improvements, and provide that seclusion, retirement and i)rivi;cy 
which are always con.genirJ to home comfort. 

Whether the idace is hirge or small, a carefully planted boundary of 
selected trees and shrubs should encircle that ])ortion of the ,grounds 
appropriated to gjjrdening [)urposes. With regard to small i)laces in ' 
thickly populated neighborhoods, t his should be the first consideration. 
The place will thus be made to look hirger and the house can be partly 
surrounded by a somewhat o])en lawn, which will be distinctly defined 
and fringed by tlje border of sliruljs. In gromuls of greater extent, 
shelter and protection, to both plants and aininals, will be Irirgely se- 
cui'ed ^^^ thickly-set evergreen trees on tlie most exposed quarters. Dis- 
tinctiveness of arrangeaieiit will al.- o necessitate the formation of a well 
marked division between the garden, the lawn, and the 0]>en fields be- 
yond, and here a co.'itinuous l)elting of foliage will serve to render the 
boundary Ibie more pleasing if not less conspicuous, 

MuQh of the eniciency, as well as the beauty of this boundary belt, 
will depend upon the form of its ground plan, ns well as upon its sky 
outline, wliich is a curving Mnej widening and narrowing at certain 
points, as hea^^^ masses *h pia nting may be made to hide deformities, or 
openings left through which to ^'iew the distant scenery. In arranging 
0])enhigs it is not necessary to arrest the contimions line of shj ubbery. 
This can be mainlahied by ushig very low gro\^'ing }Vjants o])posite to 
the seli?cted openings. This will farther luive the ellect of varying the 
sky outline, hutli oy elevation and pcTspective. The i>rqjecting points 
giving space lor larger growing [>]j!nts, will enhance variety in sky out- 
line. Tliese occasional masses of heiivier plantings produce a pleasing 
variety of eiiect wlu n contrasted with open spaces of lawn and groux)S 
of low-grovvdng shrubljery. 

The selection of the species and varieties, \vell as the dis])osition ot 
plants in a omrginal border, requires skdl and forethought. The proper 
gradation oi' heigi:ts, the contrastieg and harmonizing of forms and col- 
orings ot' i'oiiage and iiowers, and the general adaptJtion of the whole to 
the extent of grounds, antl to the requirements of the architectural and 
other impi'ovements, Wiil intiuence, to a certain degree, both the selec- 
tion and dis])osition of the planrs. 

\Yfiere the grounds are so extensive as to admit of a plantation belt 
VcU'N ing in width ti'om fifty to two hundred t^et, thus affording space for 
the growth of the largest trees, the selection ol* sorts will be less diffi<udt 
than where the space limits the border to a maximum breadth of fifty 
feet. The follovring list includes seme of the best trees of the snuUlcst 
size, suitable to small grounds: 

Acer caiiipt.^irti. Lhrafjutis anfiusf.ifoJ'm. rallnrus aadeaLu.^,, 

Acer Peniisylvanicniii. Fraxirjfs riridis. Fmnus malialeh. 

AmelancJiUr Canadensis, var. Tlalcsia ictrajitera. Frimnff pndus. 

hnIri/o,}Aum. Humamt'.is Vinjlnica. PtcJea tyifoliciia. 

Araiia npiuosa. .Kirlmntcrla panlculaia. Fjjrus aucuparia. 

Carpinus bctnlus. Laburniim vidgare. P}jrm coromma. 

CervAs Canadotsis. Marhwa anrantiaca. Sluj.'hn-dia artjevAca. 

Chionan/huH Firginica, ATagnolia cou^p'icaa. Sophora Japonicu. 

Corims florida. Magnolia glauca. 
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FEIN'CES AND HEDGES. 

Some sort of fence is usually necessary to guard against iutruderSj oi' 
to designate ownership, and the kind of fence used will generally bo 
governed by necessity. 

Whatever materials may be used for outside fences, they should be 
strong and substantial. Inside fences for sucti pur];>oses as that of sep- 
arating tlie lavvu from the vegetable garden may be of lighter construc- 
tion ; especially if a fence crosses a lp.wn, as seen from the house with 
an ox3en view beyond, it should be as light and elegant as is consistent 
with strength and durability. In such cases it is often desired to con- 
ceal the fence, as an intrasive object in the landscape, by adopting the 
sunken fence. This may be described as a ditch-like excavation four or 
five feet in depth, finished by a perpendicular wall on the lawn-side, and 
the ground flatly sloi)ed on the opposite. 

The propriety of x^ersistently concealing the fence in such ]oositions 
may be questioned. Utility is a strong element of the beautiful, and if 
no visible barrier intervenes between the pleasure ground and a grazing 
field, we at once condemn the incongruity. We cannot distinguish 
where the flower garden ends or the grazing meadow begins, and must 
sxippose that the cattle can perambulate the flower garden if they choose 5 
we can imagine the result, and we feci that a fence becomes a necessity 
to separate objects that cannot well be imited withont injury to one or 
both. Wire fences are well adapted to this purpose, as they are so light 
as not materially to interrupt the view; and if properly constructed, are 
sufQciently strong and permanent. 

Even in those happy communities where cattle are not permitted to 
run at large, some kind of fence will be necessary to d'esignate boundary 
lines of property. It has been claimed that the highest degree of rural 
beauty is a village vrithout fences, or any other distinctive marks to 
properties. As well might it be claimed that the best arrangement in a 
picture gallery will be produced by taking the x^^iin tings out of the 
frames and nailiag the canvas to the walls. The love of exclusive i)os- 
session is a mainstay of society. Well-defined boundary liues to prop- 
erty greatly enliance its enjoyment, especially when applied to I'awns 
and gardens. 

For this purpose the live fence is by far the most appropriate, and 
that formed of evergreen i)lants the most permanently beautiful. The 
Siberian arbor vitce, Nootka cypress, and hemlock spruce are among the 
best for northern climates. In the South the Cliinese arbor vita?, Japan 
euonymus, and otlier evergreen shrubs may be added to the list. If de- 
ciduous plants are preferred, a selection may be made from the follow- 
ing list: Japan quince, buckthorn, ela^agnus, Japan privet; and, if a 
somewhat formidable fence is desired^ the Osage orange and honey lo- 
cust will answer that purx)ose. 

Hedges are also uset;ul as shelter to gardens, rendering them earlier, 
m.ore productive, and greatly exempt from casualties of climate and lo- 
cality. In the growth of all kinds of small fruits, as well as those of 
larger orchard growth, shelter is always of the greatest benefit. .^lany 
of the diseases of our fruit trees and imf)erfections in the T>roducts can 
be efiaeed by sheltering hedges and plantations — facts that are now 
being fully a|)preciated by fruit-growers. 

In grounds of very limited dimensions, where the boundary lines are at 
no great distaiice from the house, an evergreen hedge set inside the 
fence will afibrd great relief to the eye and form a background, as it 
were, to tlie shrubbery and flower borders. The stilf line of the hedge 
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c/cU) be modifiecl iu appeiiraiice by planting sinall^ tliversilied groups of 
shrubs^ or low-growing evergreens along its front. A continuous border 
varying in width and of curving outline, running in a direction parallel 
with the hedge, and thickly planted with tiowering shrubs of variety, 
interspersed with such llowering herbaceous perennials as hollyhocks, 
phloxes, chrysanthemums, delphinums, &c., is one of the best modes of 
treating a small pleasure garden and Lawn. 

ROCKERIES. 

I 

A rockery properly located and tastefully arranged is capable of af- 
fording much of interest and pleasure to those who can appreciate the 
beauties of nature. It is ftot advised to attempt the imitation of rocky 
scenery, which can rarely be successfully accomplished, even with the 
command of unlimited means. Abortions of this kind, where the means 
have been made more conspicuous than the end, have tended to discard 
rockeries from situations where they would be highly jirized, were their 
real purpose fully understood. 

The simplest fonu of rockwork may be described as a mound of soil 
covered with stones ; and its pui|iose that of securing conditions for the 
culture of the native x^lants of our woods and dells, as mosses, ferns, and 
others of similar liabits, which will not flourish in the ordinary borders 
or beds of the flower garden, where they are too much exposed to sultry 
suns and drying winds. 

A secluded spot or corner of the pleasure grounds, shaded by trees, 
but not directly under them, is the position for a rockwork of the kind 
in question. Here, concealed from all points by an inclosure of shrub- 
bery, or by an evergreen hedge, and approached by a rustic pathway 
through a leaiy thicket, the rockery may be located,' without any viola- 
tion of good taste or interference v/ith other and more ambitious decora- 
tions. 

A basin to contain waj^er may be cheaply constructed of brick and 
cement, and will add very much to the variety of the plants that may 
be grown. Shade and humidity, which are essential to the growth of 
many woodland plants, such as the sarracenias or pitcher iflants, and 
also a constant evaporation during dry periods, v\dli enable these, and 
plants of similar habit, to flourish as luxuriantly in an artificial state as 
they dp in their native wilds. 

A circular basin, eight to ten feet in diameter and twelve to sixteen 
inches in depth, surrounded by a rock-covered mound of soil, of varied 
breadth and elevation, will aflbrd space for a large number of plants. 
It will also allow scope for tasteful arrangement, both in the construc- 
tion of the work and in the distribution of the plants. If some of the 
largest pieces of rock are allowed to project over the water, in varied 
shapes and masses, some of them Ibrming foundation for miniature 
perpendicular cliffs, and others for rapidly receding cavities, a pleasing 
play of light and shadow will be throAvn over tlie surface of the water. 
An additional feature may be given by running through and around the 
rockworlv a concealed pipe, with numerous sniall ix^rforations over its 
surface, through which water will be conducted to the plants, trickling 
over the rocks and dropping into the pool below, producing at once a 
charming rural effect and a congenial atmosphere for the vegetation. 

This, or some similar simple method of arrangement, will usually ,be 
more satisfaotory than an iron or even a marble fountain, with numer- 
ous fanciful jets and basins, supported by questionable statuary, dis- 
played in a consi)iciious position on. the lawn. 
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By the use of small stones and cemeiAt a center ornament may be 
erected in tlie basin, and a jet inserted, tlirongli whicli tbe water is de- 
livered in a finely divided spray. This yn'III provide hygrometric tem- 
perature peculiarly adapted to such situations and oi)jects. 

Thei'C are but few country places where tlie means for secui'iug' these 
specialties caiinot readily be obtained. The water supply may not al- 
ways be conveuient ; still, by exercising a little ingenuity, plans may 
be devised tor its introduction, either by utilizing the waste from cis- 
terns or forcing it into elevated receptacles. It may be mentioned that 
small jets are sometimes supplied by rain water collected in cisterns, 
although this is not recommended as a plan likely to prove satisfac- 
tory. 

A species of rock garden of more elaborates character may be formed 
by laying out a small geometric plan of raised beds of earth, sup«ported 
by irregularly shaped stones. Old tree-roots may also be used to ele- 
vate and diversify the sky outline. These will in time become covered 
with foliage of creeping plants, ferns, mosses, and other low growths. 
The beds should be planted with low-growing hardy evergreens, such as 
various species of JiiniperiiSj Ciipressii.^^ Biotas Thiija^ TaxuSj and Eetinos- 
pora. The Mahonias are well suited to plant fn such |)ositions. Yucuas 
are admirable, giving a somewhat oriental character when massed in 
groups. Larger trees may be used where space vrill admit. The hem- 
lock-spruce is beautiful everywhere; the silvery deodar cedar will give 
variety of color; and the Pyracanth, Eln)dodendrons, and Kalmias, 
with many others, may be formed into pictm^esque giwps of great 
beauty, depending very much, hovvever, upon their location ami skillful 
arrangement. 

The more robust plants may be pruned, when necessar.y, to keep them 
within prescribed limits ; and shaded si;ots v/ill be found where the Epi- 
gaias, MitchcUas, Ferns, and kindred plants, can be introduced, desir- 
able and interesting either for tlieir floral beauty or tlieir historical and 
botanical associations. ^ 

WATER,— LAIvES. 

When appropriately introduced, the effect of water in pleasure grounds 
is always pleasing; frequently it is strikingly beautiful ; and, of all the 
materials that enter into the composition of natural scenery, thore are 
none that produce a greater amount of varied interest and beauty. It 
is, therefore, eagerly desired as an adjunct to the more artificial im- 
p.rovements of private residences, public institutioi\s, and city i)arks, 
and is ahvays a valuable acquisition where it can be secured. 

To form an artificial lake, the first requisite is an ample supply of 
water at all seasons. There cannot well be a more unsatisfactory object 
in artificial grounds than a lake where the supply of water is iiisuffi- 
cieiit to keep it piroperly filled, and where natural facilities for a con- 
stant supply do not exist its construction shoidd not be attemxited- 
Tae surface vvater, or casual supply derived froni rains ajid snovvs, mny 
hxi siiilicient during winter and spring, but entirely inadequate to meet 
I ho evaporation dining summer; and lalies that are dependent upon this 
source, and become partially emx)ty and stagnant duiing the warm sea- 
son, are as injurious to health as they are opposed to all correct ideas of 
beauty. 

Water for ponds is sometimes procured from the discharges of under- 
ground drains; and where the drained area is extensive enough to fur- 
nish all the Avater necessary, which can be ascertained by observations 
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during siimmor, a ]^on(l may bo excavated at tlie lowest paint, allowing 
the surface of the v/ater to hn on a li»ve] ^yith tl)e di;schai'ge ])i;^)es of the 
drains. Theexeavnted soil can he ii.sed in forniing tiie- banks of varied 
heights and couhgiiriitioa;^^. The ontline I'f tlie pond, like that of a belt 
of trees or shrubbery border sliirtia^; a lawn, shoiild be varied aiul ir- 
regulai', with bold poii^ts and deep indentations, and ti>ese shouhl be 
tew and bold rather than frequeat^ and tame. The resendjiance between 
a level lawn, surrounded by curved ontlines of shrubbeiy, and tk d ot 
a smooth she(?r> of water in a poud or sinciH hike, A^ ith jutting i)anks 
and retiring bays, is very close, so far iiy rehires to their artistic treat- 
ment in ornamental p km ting. 

The most natural position ibr a sheet of ^v;iter is in a hollow or low 
gronnd, occupied by a c«justJ:int]y running stream. ItTrequently occurs 
that small streams are so Hii aate<l that by skillfully tlj rowing a dam 
across the valley hoUovr tiirongh wldeii tlie water iiiMS a large surface 
may be flooded aud tlie w.^ier ]ierm^inentiy retained. The water level 
on the surrounding ground wUi la'obably show a beaulii'ully varied out- 
line which may be laoreiL.ed or rendered more 'delinite by deei)ening 
baydike recesses ^)nd adding to jirominent or jutting points. This, to- 
gether with the eftects thrit may be ])i'oduced by planting, avUI gi^'c v-a- 
riety to otherwise monotonous outlines. 

In geom.etrically arrang:\l tlower gardeiis sim}>le ]>asiusof vrater may 
be introduced with good effect either v.ith fouutaijis or without them. 
In these situotions tne marginal fiuish or counection betvreen tlie grass 
and water should be of an architectural description. Any attempt 
made toward a rugger], or what is nsually termed a natural looking 
finish, will certainly pro\ e unsatisfactory. 



ENTUArc'B GATES AND CAliRIAGE TUllNS. 

First impressions ju^e strongly iuOiiencing, and oftentimes prove to 
be the foundation of lao'^ing prejiullces. A neatly designed and taste- 
fully arranged gateway at the entrance of a pi'operty creates the favor- 
able expectation of finding these characteristics ])ervading other im- 
provements. An imposing entrance svay, tlierefore, become^ an import- 
ant feature; but it shonld always bear a close relation to the general 
style and scnle of the sit nation; and, if it is architectur;d in design, 
should harmonize with the style Ot the mansion to vrkich it is an ad- 
junct; at the same time it may bo more highly ornami'ided, keeping 
strictly in mind that no amount oi" :)iere decorauou will compensate l()r 
any appearance of insuiucieiit streugtli or utdity. 

iron gates appear to greati^st advantage when they are hung to stone 
posts or attached to pillar.s of masonry. A single block of granite, 
fashioned into a post, LorLus a Vv^.ry satisfactory support for an ordiiuiry 
iron gate. Large. hea\\y, and elabor:iteiy constructed iron gates de- 
mand heavier and more massive sup])oiting pillars, ornamented to cor- 
respond with the style an^l duish ot the gate. Tlie miiin or principal 
entrance gate to auy place. e\ en oi the most humble description, should 
be ])]aced on a line receding more or less from the line of th* outside or 
public v;)ad, being coiUiectcul vdth the latter by a curved line of fence. 
The extent of this recess Vv^ifi vary with tlij extent of the plac<% facili- 
ties of [)osidon, and size and style of the gate; but ten to thirty feet 
may be given as a range. Even in places of quite limited extent, the 
former distantie will be sufiicient w give a decided effect, without en- 
croaching too severely on the grounds, and wdll establish a largeness of 
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expression to the wliole smToiiiitliiigs. In pliiciiij? p.osts for gates the 
mistalvc is trequeiitly made of settiDg them parallel to the public road , 
instead of having them at a right angle to the road to which they prop- 
erly belong. Wlien the private road leaves the imblic one at right an- 
gles, and continues in a straight line for some distance, the gate will, ol 
coursOj be properly x^laced in a line parallel to the public road ; but 
where the front lawn is small in extent and it becomes a necessity to 
branch the road suddenly to right or left, the importance of adhering 
strictly to the rule of placing the gate at a riglit angle to the carriage 
road will ax)pear very consincuous ] for if the posts are set joarailel with 
the public road, it will be found to be a matter of much nicety to drive 
a carriage througli the gateway without either coming in contact with 
^ the po^t or aliowiiig the liorses to walk on the grass or road edging. 
Examples of this may be seen in most suburban districts. 

The greater the inequality of the respective distances between the 
posts and the line of the outside or public road the more difference will 
there be in the length of the curved lines connecting them with the 
fence. One will be niiic]i sliorter and have a different radius from the 
other; b\it this will not destroy the symmetry of composition which 
a gatev/ay should i:)ossess, since the apparent utility of the arrangement 
will convey a strong reason for its adoption, wiiich can be further in- 
creased by the judicious planting of trees 5 besides, it should be remem- 
bered that an expression of symmetry can be obtained without having 
a strict adherence to uniformity in details. 

A space sufQciently large for allowing a carriage to turn is a necessary 
convenience to a house, and as near to the main entrance as practica- 
ble. In the front of very large buildings, a gravel space wide enough 
for this purpose is sometimes i)rovided ; but when the house is one of 
ordinary dimensions, and the grounds of only moderate extent, a large 
gravel spp.ce will very materially abridge the breadth of the front. The 
rehection of heat from gravel is not x^leasant, neither is it so agreeable 
to the eye as the grassy lawn. Some of the objectiDns to an open 
gravel space are removed by forming a circular carriage-way, directly in 
front of the house, inclosing a bed for shrubbery or a grass plot. The 
amount of roadway is, by this mode, somewhat reduced, but the evil 
of breaking up the front still exists; nor does it i)rovide all the require- 
ments of a carriage turn, as there is no alternative but to iDcrambulate 
the circle when retiring ; and the annoyance of having vehicles and 
animals obstructing the views from the ijrincipal windows of the house 
is also a great objection to this arrangement. The best position for a 
carriage-turn is beyond the house, so that a vehicle, after approaching 
the main entrance, can jiroceed onward, turn, and approach the house 
again in the opposite direction. The turn in this case can be partially 
screened from the house by planting shrubbery ; and arrangements for 
tying horses can be made in unobjectionable positions where they will 
not present annoying features as seen from the house. This allows the 
grass or lawn to be carried closer to the building, the roadway only in- 
tervening, and the side grouping of plants can be executed much more 
effectively. The curve of the road, entering into the grounds on one 
side, will be balanced by a similar curve on the other side, toward the 
turn. In this ])roximity to a building, the walks, as well as artificial 
plantings, should be symmetrical in their tendencies, and in keeping 
with the formal style of treatment which such a position demands. 
The central view from the building will be open, and impart an exi)res- 
sion of freedom and apparent extent of lawn, which is ahvays pleasing, 
particularly in. limited areas,* 
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PLA]V[TI]N^G ROADS AND ^^TENUES. 

In the pliiiitin^:;' of straiglit roads imd avenues it is essontial to pre- 
serve roj:i,iiiarity of linCj as also uniformity in the color and shape of the 
trees. The nearest approach to the sublime in landscape gardening is 
in efcects produced by extended uniform lines of trees. Continuity of 
line and uniformity of object, when combined with great extension, 
produce subliDiity. ^ Objects are sublime which possess quantity and 
simplicity in conjunction. It is not on a small rivulet, however trans- 
parent or beautifully winding it may be ; it is not on a narrow valley, 
though variegated with hovrers of a thousand hues 5 it is not on small 
elevations, though they are clothed vdth the most delightful verdure, 
that we bestow the epithet sublime ; but it is upon Niagara, the Missis- 
sippi, the Andes, the occtin, the wide expanse of the firmament, or the 
immensity of space uniformly extended, without limit and without 
termination. To produce this effect it is, therefore, imperative that only 
one variety of tree should be used. Anything that tends to break up 
the uniform continuity will at once destroy it. A straight avenue, 
planted with a variety of ^rees of varied forms, some broad and spread- 
ing, others tall, pointed, and spiry, is as much at variance with good 
taste as would be a Grecian fagade, furnished with columns embracing 
all the different orders of architecture. Among the best trees for plant- 
ing wide avenues are the tulip tree, the sugar and the silver maple, lin- 
dens, sycamores, walnuts, oaks, and chestnuts. For narrower roads, 
those from sixteen to twenty feet in width, the I^orway maple, the black 
and the white ash, the horse chestnut, and those of kindred habit, will 
be more suitable. 

On wide and long avenues, in positions where a side view of the lines 
is prominent, the walldike effect may be very mucli softened and toned 
down, by setting a double or even a trii)le row of trees, and this will 
be still further increased by planting each opposite row, respectively, 
with a distinct kind. An avenue of tulip trees will, in this arrange- 
ment, be well supported by 'an outside line of red maples; their forms 
will blend pleasingly, and the contrast of their spring verdure, and au- 
tumn colorings will 'be agreeable. In a similar disposition the sugar 
maple, svv^eet gum, and ash-leaved maple may be used. Such combina- 
tions may be indefinitely varied and adapted to the embellishment of 
avenues, as their extent and importance may demand or require. 

In planting curving roads, the disposition of the trees will obviously 
be <»letermined by the general character of the grounds through which 
the road passes. 

In places of six to ten acres in extent, and in form nearly of a square 
or parallelogram, with the mansion placed one hundred yards back of 
the front line, the entrance gate may be judiciously set near one of the 
corners, and the road gradually curve to the building. A single con- 
tinuous rov/ of trees on one side of this road would have a monotonous 
effect, and a row on each jj^de would destroy and completely break up 
any attem])t at breadth of view. The road should rather appear to 
curve round and pass through masses of trees and shrubbery planta- 
tions. While attention may be given to partially shading the road, by 
planting suitable trees mainly on the south and west sides, yet these 
shade trees should form only a portion of groups, with an occasional 
isolated siugle specimen tree; (fv, what is still better, two trees of thb 
same kind set six to ten feet apart, so that when they grow up they will 
give a distant appearance as of a singletree, with the additional variety 
of aspect when closely viewed. The plantings or groups should be 
12 
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more extensive and massive on tlic inner circle, around Yviii{;]i tlic road 
will curve, with, freqnent open vistas looki]i>c>- iu npon the l;;nvn. The 
width and lengtli of tlie road and extent ot' lavrn vrill dcsi;;'LuiLo tiH: 
size of tlie groups, and also suggest tlie particular lands of trees iuid 
shrubs of vrhich tiiey are to be composed. Shade trees raay bo tlnis 
introduced in sufticient quantities, eveii on windii>g roads, to answer ^ 
the combined purposes of shade and g;irniture, witliout. producing an 
appearance of strained eSbrt to secure it. 

Where tlie road is v*dioHy on the soutliern side oi the dvv'eHing, decidu- 
ous trees should be used in front or near the l)uildi]Lg. If the entrance 
and road are north of the house, a straiglit avenue of evergreen, trees > 
will form aa admirable feature, if amphi space is aP.owed for Isoth road 
and trees. The ISIorway s|)rLice is, perhaps, tiie first choice of tree for 
such planting. The hendock spruce is the more griiceful, and the best 
adapted to short roads or narrow grounds. The Austrian, the Scotch, 
and the white pine may bo used where the grounds are extensive. Even 
when the Xorway spruce is used the p.'irahel lines shouUl be fifty feet 
apart, not only to admit of sun ajid winds to act directly on the road- 
way, but also to give amjde room for tlie S])fead of the lov/er branche!5 
of the trees ; ancl in no case should the;/ be planted nearer than sixteen 
feet from the edge of the road; and Avhen the larger aad more widely 
spreading pines are used, a space of at least twenty feet should be given. • 
A very meagre elfect will result from planting close to roadways, nar- 
rowiag them into mere strips, which lor iit least one-half of the year arc 
seldom dry. 

PLANTING NEAU BUILDINCvS. 

A mischievous error, ajid one too frequently per])etrated, is that of 
placing trees (dose to buildings. Although trees aiul shrnbs are the 
chief decorative ornaments of a xilace, they become not only disagreea- 
ble but positiv^ely injurious to animal life, when closely massed around 
II habitation, by shutting out light, and preventing the rays of the sun 
and drying action of v/inds from exerting their salutary iniluence on 
the walls, whi(ih, in consequence, are constantly dam[) and unhealthy. 
Where large trees are allowed to S[>read and overhang the roofs, choking 
gutters and water leaders, and causing a deposit of mold and otiier 
fungoid growths as fir as their induence extends, it is impassible for the 
house to be dry, coinfortal)]e, or healthy for human beings. Many of 
the older houses throughout the (iountry are rendered aliiiost uninhabit- 
able by the dense vsurroundings of trees and shrubbery, and the evil is 
greatly jiggravated when the trees are of evergreen species. Yentila- 
tion is produced by heat, and a budding shaded from the rays of the 
sun by lofty trees, and slu^ltered from (airrents of air by thickets of 
shrubbery, is deprived of tlu^. induences most conducive to health, and 
is a htting subject for the attention of a sanitary commission. 

Plantings of the liner S])ecies of dwarf llosvering shrubs nuiy be 
placed in 'moderately large masses on the lawn near tlie house, without 
any great injury, if not too frequently repeated; but even the smaller 
growing shrubbery, if planted in continuous thickets near the biulding, 
in any except a northerly direcition, will sensibly exclude the genial cool 
breezes so grateful durhig summer. A liousc nestling on the sunny side 
of an evergreen plantation is suggestive of comlbrt, and presents a 
cheerful, sheltered appearance during winter. It is as economical as it 
is attractive, as m;iny persons can testily who have had the foresight 
to plant sheltering borders of evergreen.^-, in bleak and treeless situa- 
tions, and in consequence are realizing a liigher thermometric tempera- 
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tuve; h\it even tlieae, to be of greaies" beneilt, sLoulu noD approach 
Vvit'siu ono buiidreci feet of the bouse, at least not in inaas. Isolated 
of rare, or otbcrwit^c specindy interesting trees, may be 
t)laurad iiearer, but only on tbe i^orthern sides of the bouKe. 

A certain anionnt of sbade ia very desirable in connection with a 
bonse, especially in climates vrbere, during a great pcrticji of tbe time, 
it ir^ more agreeable out doors tJian it is in rooms; yet it Jiad better be 
s(xmred by ^covered verandas tliaii by trees. It is also more conducive 
to bealtli to sit under a covered roof. Exposure to evening dews is a 
well-knov^n fiuitinl source or sickness, and tlie partial protection af- 
Ibrvled by tbe overbaiiging branches of trees is not sulticient vdien dew 
is bdling. 

Trees of tbe large-growing species sbould not be planted nearer than 
sixty leet to tbe walls of dv/elling-borise. Bacli trees iire tbe sugar 
and' tbe silver maple, tbe sycairiore, ebi], linden, risb, chestnut, and pop- 
lar. Trees of medium growth, smib as the In or vr ay and tbe EngUsk ma- 
l)le, and others of tbig class, that do not attain a lieigbt of Diore than 
thirty feet, nniy be planted thirty to forty teet from tlie liuiUbng. 

Another disadvantage %'esidting from surrounding tlie building with 
a thicket of foliage is, that it shuts out the vies^'S of immediate and dis- 
taijt scenery, as seen from tbo, liouse, at the saane tiine the liouse, as an 
object of the local landscape, is couipletely lii<lden Irom view. If the 
architecture of the structure has received any study as a work of artistic 
design, it sbonbl in itself form a ])i<iturc which, to be properly appreci- 
ated, must be seen and viewed as a wdiole, so tha.t its proportions, out- 
lines, elevations, aan] onmmental details nmy be taken in at one view. 
Even beds of low shrubbery, if abundantly irdrodnced near tlie base of 
a building, will foreshorten the elevation., obstrr;.ct tiie view of the hori- 
zontal baseline, and seemingly destroy arcbitectTira*! pro])ortions. Many 
of the finest structures, both public an'd pi ivate, are ruinously sliorn ot 
their beauty by careless or ignorant plarders, wiio, in their endeavors to 
beautiiy a building, succeed only in (.'oncealing tliose srJient lines a.nd 
projections that give it cbaracier and distinctiveness. 

A proper connection of tlie Iiouse with its snrrounalhrgs is the tiL\st 
point to wbicb attention should be gi\'en in lay Log out grounds, as it is 
the most prominent and leading detail ot iiipproNements. A ]u)use 
should not appear to have risen out of tliv^. grc^en ]a\vn like a, tree. It is 
necessary that -some e\'idence sbould b-j a])i>aLent of suita.J)Je prepara- 
tion having been made for the building: ai least, a level platform of 
more or less width should })roject from tbe base line. Th(3 ground line 
sliould be level, and all walks sliould eorresi^ond witl) the lines of the 
ground plan. Zigzag and eui'vbig walks close to tbe straight lines ot 
a large, or even the most humbte buibling, are directly opposed to 
beauty or pro])riety5 they are sure eviden.ce oi' unskilled labor. 

The principal front of a building should show a terrace, eitlior archi- 
tect araliy treated, or at least wdth arcbitecturaJ ap])e adages. Tlie h.}^'el 
liiic of terrace will furnisli a uniform base to the building, and ma.sses 
01 low-growling plants may be introduced below tln^ terra.ce Vvdiere they 
^\'l]L not interfere witb the view^ of the structure. A few trees raay be 
pkiiited at the ends or in the rear, which will serve to connect the bovtse 
with the grounds and their scenery, and this can be done without either 
biding or overshadowing the building. 

It has long been laid down as a general princi])le that round-beaded 
trees contrast best witb the prevailing perpemUcular lines of Gothic 
architecture, and those of a pcintt^d or conic shape witb the horizontal 
of the Grrecian. It may be questioned whether either of these rules is 
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sufficiently acciu^ate to be worthy of cousiderafcion ; certain ifc is that 
there may be found compositions of expressive beauty, TVhere the ar- 
mngements are the reverse of those proposed in the general principle. 
It is perhaps nearer the facts to state that, in the arrangement of forms, 
harmony will prove more pleasing than contrast 5 but when applied to 
colors, contrast will develop the most distinct and exjiressivc con^posi- 
tions. 

GKOUPINa TREES AND SHRUBS, AND PLANTING IN MASSES. 

Among the various operative details in landscape gardening, the ar- 
rangement of vegetation is the most important, and there is no other 
that shows so distinctly the artistic skill and arboricultural knowledge 
of the operator. While this is the most decisive as to the ultimate 
beauty and value of the improvements, it is aclcnowledged to be the 
least understood 5 for artists of considerable repute, who may establish 
grades, run lines of roads, and stake out places for groups and' single 
trees, fail to designate the kind of j^lants to be used, thus leaving to 
mere chance the only l<eatures where artistic merit can be developed. 

Some of the i^rincipal and most conspicuous enects that may be real- 
ized from grouping and placing trees, are as follows : 

1. The formation of distinct groitps of the various species and varieties 
of trees. — In planting public parks, college and school-house grounds, 
or private grounds, if of sufdcient extent^ a great amount of arboricul- 
tural interest will be induced by forming groups of certain families, 
genera, or natural orders of plants. It might be presumed that this 
mode of arrangement would sacrifice beauty, in order to carry out a 
mere mechanical system of disposition, such as may be seen in orchards, 
and woul^l prove monotonous, and destitute of that \'ariety which re- 
sults from a combination of different vspecies. This is to a certain ex- 
tent true, Avhere the grounds are not extensive, and the planting is con- 
fined to one i)rincipal group. In taat case the use of diversified mate- 
rials will invest the group with a greater variety of interest to the lover 
of treeSj and that" also without impairing the landscape eftect, if the ar- 
rangement is properly carried out ; but where the plantation is extended 
over several acres, the groups will be more deliuiie and distinctive in 
character if each is chiefly planted with the plants of one genus. This 
may be partly illustrated l)y supposing that there are owelve principal 
masses to be planted, and twelve species of trees to be emi)ioyed. If 
each mass is co]ni)osed of a mixture of the twelve species, the result 
will be twelve groups of precisely the same character ; vrhereas^ if each 
group is strictly cofihned to one species, tJie groups will be entirely dis- 
similar, each forming a distinct feature. Thus groups of maples, oaks, 
birches, elms, &c., vfill foUovv in siicceasion ; and where whole families 
are thus connected, there will be suilicient diil'erence in form and habit 
of growth among the species to give great variety to the group wlien 
inspected in detail, and at the same time the mass Vv^ill present distiuc^- 
tive features peculiar to the genus represented. In ornamenting the 
grounds of colleges, and other seats of education, this mode of i)lanting 
is x^articularly ai^propriate, ahbrding admirable facilities for studying 
the individual trees, and comparing them with other species 01 the same 
family. The beauty of this arrangement Vvill depend upon the harmo- 
nious connection of forms, and adaptation of tlie respcctiv'(? grovrths to 
certain positions in the groups. 

2. Planting evergreens 'wiUi a vicic to forrdlng a- distinct winter scenery. — 
Xo elfective or perfectly satisfactory results will be produced Ixom a 
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general iiilermixturc of deciduous and ever.^rcen phmts. In forming 
shrubbery- borders tlus distinction is not so strictly important as it is in 
the case of trees ; but even in the arrangement of shrubs a far more 
polished and artistic tlnis]i vnll be given by placing the larger growth 
of deciduous plants in the background, and bordering toward the front 
with some of the low-growing evergreen species. One of the most de- 
sirable plants for an edging^ to a border of shrubbery is the herheris 
acqitifolia. It grows in a compact, rounding form, and is beautiful at all 
seasons, whether in the glossy brightness of its varnished foliage during 
winter, the profuse cluster of its yellow blossoms in spring, the fern 
like delicacy of its young foliage in early summer, or when laden with 
clusters of its dark-colored berries. Where the mercury frequently 
sinks below zero this plant will not prove ornamental. The recent ad- 
ditions to our hardy evergreen shrubs have been notable and valuable. 
The retiiiosporas alone comprise great variety. The enonynms ja^oni- 
cusy and its silver and gold striped varieties, iiirnish valuable material 
where they will withstand the winters. The taxus^ ciq^ressnSy juniperus^ 
and thnja tlirnish numerous plants of dwarf growth for the shrubbery. 

In respect to the heavier tree growths, it is clearly manifest that the 
finest examples of arrangement are those where evergreen and decidu- 
ous trees are treated as forming distinct scenery ; and of these the ever- 
greens are, perhaps, the most valuable because they furnish a winter 
clothing to the landscape, with but little aid from deciduous plants, 
while the summer assistance of the latter only supx)lement and adorn 
the forms and colors of the evergreens. 

To produce the best winter effect from evergTeens, they should be 
planted mainly in the foreground, particularly on such projecting points 
as are conspicuous, so that while these points or groups may be rather 
widely separated, they will have a continuous appearance by the tops 
of those in one group apparently connecting with the lower branches of 
the group beyond, as seen from the principal points of view. An indis- 
criminate mixture of all kinds of trees is destructive of beauty. The 
deciduous varieties diminish the beauty of evergreens during winter by 
breaking up the contiiiuity of color and repose so essential to the best 
effects, either in gardening or painting; and during the summer season, 
the more numerous branches and broader expanse of foliage of the de- 
ciduous trees, if close to evergreens, will overpower the latter, and, in 
time, completely destroy them, by an excessive amount of shade ; and, 
also, by the extraction of moisture from the soil. For defining outlines, 
or rounding off groups, no plant is so approx^riate, or can so well be 
adapted to any position, as the hemlock spruce. Its wavy branches con- 
vey a more finished impression than any other hardy evergreen, and no 
other can excel it either in beauty of growth, or general usefulness in 
producing the best effects of landscape gardening. 

3. To gradually blend evergreen and deciduous plantations hy pleasing 
connections, — The majority of evergreen trees are conical and x^ointed in 
form, while among decidupus species the prevailing habit is fiat or round- 
headed ; but trees of these opx)osite forms may be found in both classes. 
Spiry topped and conical forms are seen in the larches, Carolina cyx)ress, 
Lombardy and other x^ox^lars 5 and round-headed evergreens are seen in 
the Scotch and the Austrian pine. Many species of the x^^^*^ tribe, 
although of a pyramidal or ])oiuted form, when the plants are young, 
assume an open, spreading habit, as they become older. 

To connect evergTcen and deciduous groups, those trees that x^artake 
of intermediate characteristics should be emxiloyed in blending the two 
classes, where the xfiantation is continuous; and, where a more distinct, 
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but not an abrupt, line, of separation is required between the two, it 
ma,y be judiciously accomplished, and the margins of each group be 
toned down, by introducing a. few of the most graceful trees of both 
classes, such as the i^orway and the English maple,-negundo and yellow 
wopd among deciduous, and the hemlock spruce, Lawsdn's cypress, ar- 
bor vitses, and retinosporas among evergreen species. The rather novel 
. difference between the arboreal aspect and the botanical classification of 
• the SaUsburia adiantifolia renders it peculiarly appropriate for an inter- 
mediate position between evergreen and deciduous trees. 

4. To place certain trees in conspicuous positions, — Trees that arc pre- 
eminently notable, on account of their rarity, beauty, or l)otauical or 
historical' associations, may be placed as isolated specimens in prominent 
positions on the lawn. This interpolation, however, should be carefully 
studied ; a single tree, if wrongly placed, may destroy a fine picture. 
Indeed, it is everywhere evident that the greatest prevailing error in 
arranging ornamental plantations, is the oft-repeated single tree, datting 
every spare surface with a plant, producing a spottiness quite opposed 
either to beauty or design. 

Single trees may be made still more conspicuous by planting them on 
slightly elevated roundiag mounds ; this will add to their general effect 
and allow perfect freedom for assuming their normal habit of growth. 
Trees worthy of so distinguished sites, for their beauty of growth, are 
very numerous 5 but for extensive grounds, where the largest class may 
be introduced, the Magnolia acuminata^ the sugar and the Norway maple, 
Gladrastis tinctoria^ Osage orange, negundo, willow-leaved oak, and 
English maple, may be noted .as a few of the decidaous; while among 
evergreens, the hemlock and the Norway spruce, Himalaya piue, 
Nootka cypress, and Siberian arbor vitae, may be specially mentioned. 

Of rare and interesting trees, the list is extensive, and will vary ac- 
cording to individual tastes and studies; the extent of ground and 
general disposition of other plants will jilso influence the selection and 
number of single specimens. 

5. Plant with reference to individual beauty^ as also with regard to that 
resulting from a combination of /oms.-^Isolatihg the trees, as alluded to 
in the preceding paragraph, will produce the highest degree of in- 
dividual beauty and development. But to realize all the variety that 
may be obtaiped from contrast of forms, foliage, and flowers, requires 
much careful study and preparation. Irregularity of difstances between 
l)lants will, in itself, affect variety in composition. Very little either ot 
beauty or interest can attach to lawns where every tree is equidistant, 
or apparently so, from its neighbor^, like so many cabbages or currant 
bushes. If we observe the disposition of trees in any natural group 
thkt attracts our attention, wo shall learn that the influence of unequal 
distance, in massing foliage, and causing minor groupings of branches 
and stemSj is very great. To produce a similarly pleasing variety of 
stems and outlines, it will be essential to imitate, to some extent, the 
mode in which natural groves ajre formed, even to placing several trees 
together so as to prcjpent the appearance of several stems issuing from 
the same root. A degree of naturalness will thus be imposed upon 
groups, even should there not bre any attempt at contrasting or. har- 
monizing forms 5 buib this latter will show; more dpcidedly the foresight 
and skill of the designer. 

6. To produce a pleasing sJcy outline to all heavy -masses or distinct 
groups. — The sky outline composition of groups is a pleasing and notice- 
able feature. The monotonous sameness in the aspect of a peach or aji 
a^ple orchard is a familiar result acid example of what may be intensi- 
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lied by closely ])iauied massco cf i\)rin:i] G:rowiiig trees. But it is a rare 
occurreiico to jind sucli moiiotoiiy in luitaral ibrest scenery. A great 
diversity of sky oiitliiio will prevail, especially on the margins of groves, 
vfliere tLe foliage is cciitinned l)y suitable midergrov^tlis down to the 
surface of tlie ground. Sucli distinct and unique forms as the Lombardy 
poplar, deciduous cypress, larclieSj and similarly pointed trees, will give 
a spirited effect to the most common -place groups. 

The edges of plantations composed of larger growing trees will be 
softened by the introduction of drooping forms 5 and one of the most 
beautiful compositions, with reference to direction a]id curvature of 
branches, as well as to sky outline, is that produced by surrounding 
two or three Lombardy poplars with a circle of vreejjing vrillows. The 
poplars should not be more than twelve feet apart, and should form onf 
central figure ; if spread out singly the distinctive feature of a spir;^ 
column will not be secured. 

Similar effects may be secured vrilli groups of evergreen trees. 
The balsam fir is admirably effective as a center to a mass of lighter 
colored evergreens, ov/ing to its heavy, dark] me. The Scotch pine and 
the Austrian are well adapted, both in color and form, to accompany the 
balsam fir, and the beauty of finish can be added by introduciug the 
wavy branchlets of the hemlock spruce. 

7. Plant iviili regard to aiitinnn color ings^ and the introdnction oj 
flowering trees, — The cheerful appearance of tiovv^ering trees should be 
made a point of attraction in any a-rrangoment of groups or masses. 
These can be introduced under any system, as they are mainly trees of 
the third clasps, such as dogwood, Judas tree, Virginia fringe, silver bell, 
&c. Their appropriate position is on the margin of groups, and an 
occasional dogwood, planted where its vv kite involucres will be displayed 
against the darker color of evergreens, will brighten tbe early summer 
scener^^ The dwarf er growths of sjnrccas^ forsythiaSj deutzias, cydo- 
niasj and other species of ilov»'eririg shrubbery, may also be introduced^ 
with the finest effect. 

In arranging trees for the purpose of producing strong contrasts from 
the changing colors of autumn foliage there is a wide field for tke artist. 

The most cons]>icuous colors are the scarlet oi' the sour gum, red 
maple, wild clieriy, and some of tlie oaks; and the yellow of hickories, 
tulip tree, sugar maple, and others. Tlio dogwood and sassafras are 
also decided in tlieir fall colorings. 

The beauty of groux)S w^ill greatly dei)end upon tlieir definiteness, 
distinction, and separation, by expansive, open, green lawns. These 
grassy openings are the lights of the natural picture, while the trees 
and vegetation furnish the shadto. The error of too much planting is 
frequent, and disastrous in its effects. The open, clear, well-kept lawn 
should lai^gely predominate; foi", as Bacoii remarked three hundred 
years ago, there is nothing more pleasant to the eye than green grass 
kept finely shorn." 
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APPLES FOR THE SOUTHERN STATES. 

The opinion lias been prevalent, and stiil obtains to a certain extent, that 
the climates of the States south of Maryland are not adapted to the cul- 
ture of the apple. This erroneous impression is not confined to the best 
apple regions of the northern and western States, but has been held by 
southern cultivators themselves, especially as regards good winter-keep- 
ing varieties. 

That this impression has not originated because of climates unsuited 
to the healthy growth of the apple, is abundantly shown by the suc- 
cessful production of the summer and fall ripening varieties, but it is 
now recognized that the scarcity of good winter fruit is referable to the 
great mistake of selecting the winter varieties of the northern States, 
which, although well adapted to the districts where they originated, 
become summer and fall ripening varieties when grown in warmer and 
equally congenial climates. 

Southern pomologists have long seen this matter in its true light, and 
have been quietly, but industriously, collecting winter varieties among 
the seedlings origiDating in these States, and they can now present a 
list of winter fipples which, for size, beauty, and quality are equal to 
those of any other section on this continent, and possessing, in addition, 
a peculiar texture and solidity to be found only in fruit produced in cli- 
mates where the season of growth is extended and genial, and the winters 
are of only moderate severity. It is not proposed, in this paper, to de- 
scribe the climates or localities in the South best adapted to apple cul- 
ture 5 these are well established, however, and the rapidity with which 
orchard-planting has been extended, leaves no room to doubt that its 
influence will be felt at no distant day in the fruit supply of our large 
cities, both north and south. 

The following list includes a few of the most popular summer and fall 
fruits, and a selection of the best winter varieties. The outlines and en- 
gravings are from specimens received by the Department from Virginia, 
Georgia, and jS"orth and South Garolina. 

We would here acknowledge indebtedness for much information upon 
this subject to C. W. Westbrook, Eidgway, ISTorth Carolina, H.E. Eobey, 
Fredericksburg, Virginia, and especially to the veteran pomologist, 
Joshua Lin d ley, New Grarden, Korth Carolina. 

SUMMEE APPLES. 

JULIAN. 

Originated in the South ; fruit, medium size ; form, roundish conical ; 
color, yellowish green, fmely striped witli red ; flesh, white, tender, 
juicy, and fine flavored, of best quality; tree, bears young and abund- 
antly; fruit ripens from middle to end of summer. 

AROMATIC CAROLINA. 

Origin, South Carolina; fruit, full medium size; form, roundish oblate; 
color, greenish yellow, strii)ed with red; flesh, yellowish, rich, and de- 
licious; ripens in ■ midsummer ; tree, of vigorous growth, and a good 
bearer. 

LARGE SUMMER QUEEN. 

Origin, North Carolina; fruit, very large; form, oblate conical ; color, 
pale green, lightly touched with stripes anfl biotches of pale red ; flesh, 
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light yellow, rich, juicy, well flavored, and very good 5 a valuable cook- 
ing and drying variety; ripens about mid>smnmer. 

RED JUIS'E. 

Origin, North Carolina ; Iruit, medium size; form, somewhat conical; 
color, clear red, very dark on exposed side; flesh, white, tender, and of 
pleasant flavor; ripens in early summer ; tree, liealthy and of vigorous 
growth. 

nORSE APPLE. 
Synonyms : HanS; Summer Horse, Hos3. 

Origin, Nash County, North Carolina ; fruit, large ; form, roundish 
oval ; color, yellow, frequently tinged with red ; flesh, yellow, with a rich, 
iuicy, acid flavor; good for cooking and drying. 

AIMERICAN SinOIER PEAR5IAIN. 

Supposed origin, New Jersey; fruit, above medium; form, roundish 
conical ; color, pale green, covered much with dull red in stripes and 
blotches ; flesh, pale yellow, rich, fine flavored, and quality best ; ripens 
from midsummer onward ; tree, moderately vigorous ; comes early into 
bearing. 

SUMMER CHEESE. 

Fruit, above medium ; form, roundish oblate ; color, greenish yellow ; 
flesh, rich, juicy, and fine flavored ; one of the best late summer apples 
for all purposes ; tree, an abundant bearer. 

FALL APPLES. 




Origin uncertain, may be Jersey Greening of Coxe ; fruit, large, round, 
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color, green, pale green, or yellow, when ripe, with faint brown blush; 
flesh, tender, good for cooking and drying, and valuable in jSTorth Caro- 
lina ; ripens end of summer and early fall ; tree, grows rapidly early 
and abundant bearer. 

nUBEARD'S SUaAR. 

Origin, Guilford County, ll^^'orth Carolina ; fruit, medium ; form, ob- 
late,* color, greenish yellow, striped with red; flesh, yellowish white, 
rich, sugary, fine ilavored; quality, best; ripens early in fall ; tree, of 
healthy growth ; young shoots tender. 




Synonym: Magnum Bonum. (Downing.) 

Origin, ]:Torth Carolina ; fruit, medium, (specimen below average ;) 
form, roundish oblate ; color, greenish yellow^ shaded with crimson blush; 
flesh, tender, juicy, and excellent; ripens in October. 

CmiMING'S RED. 

Origin, Guilford County, North Carolina ; fruit, large ; form, roundish 
oval, somewhat conical ; color, deep red ; flesh, rich, juicy, and fine fla- 
vored; quality, best.; ripens in October ; tree, bears abundantly. 

GOLDEN RUSSET. 

Synonyms : English Golden Russet, English Russet, Rusaot Golden. • 

Fruit, small; form, roundish oblate; color, yellow, covered with a 
•thin russet ; flavor very rich and excellent. 

BUCKINGHAM. 

Synonyms :. Queen, Fill! Queen, Winter Queen, Kentucky (Jueen, Lexington Queen, 
Byer's Red, Frankfort Queen, Ladies' Favorite, Equinofcely, Ox Eye, Bachelor, Merit, 
Blackburn, Hensha^v, Sol Carter, Ne Plus Ultra, King, Red Gloria Mundi, Red Horse, 
(Downing.) 

Origin, "Virginia ; fruit, large [to very large ; form roundish conical, 
often rather oblate ; color, greenish yellow, handsomely striped with dull 
red; flesh, rather rich, juicy, fine, sprightly acid, sometimes quite acid; 
ripens in autumn ; tree, of upright growth, and bears well. 
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Wi]:TTEE APPLES. 

WALKEP^'S YELLOVr. 




Originated in tlie Sontli ; fruit, large ; form, roundish ; color, 
striped with redj flesh, yellowish white, rich, pleasant, and well tlavored, 
with a slight acidity 5 keeps well through winter. 

OAMACK'S SW.EET. 

Originated in the South ; fruit, toedium size; form, nearly round; color, 
dull whitish green, mottled with russet; flesh, firm, tender, nearly sweet, 
juicy, and fine flavored ; keeps well thiough winter. 

Origin, Guilford County, Ii^orth Caroliiia ; fiuit, large; form, oblate ; 
color, light greenish yellow, striped with red; flesh, rich, juicy, vSlightly 
acid, and very good, a good winter apple: tree, of upright grovvth, bears 
young. 

BROADInAX. 

Origin, Ptockingham County, Xorth Carolina; fruit, above medium 
gi2:e; form, roundish oblate; color, clear pale yellow; flesh, yellowish, rich, 
juicy, and very good; keeps until a late period in spring and is very 
popular where known. 

HAEL. 

SyjioiiYms : Hall's Secdliugj Hall'a Red, Jeauy Seedlintr. (Downing.) 

Origin, Franklin County, North Carolina; fruit, small ; form, roundish, 
slightly conic ; color, clear red, sprinkled with whitish dots; flesh, yellovr- 
isli, tender, juicy, and high flavored; highly prized for its good keeping 
sxiii other (xualities ; tree, nroderately vigorous, early and good bearer. 
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Sjraonym : Campliellite. (Do\\^ning.) Micliael Henry Pii^pin of some southern miT' 
series. 

Fruitj ratlier above medium . size ^ form, roundisli conical; color, yel- 
lowisli green, a little clouded with darker green iu spots or blotches; 
flesh, rich, juicy, nearly sweet, and very fine; keeps until March; tree, 
of vigorous growth, and very productive. 



GLADNr.Y^4 RED. 




Origin, Mississippi; fruit, below medium size; form, roundish oblate; 
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color, pale green, turning to ligkt :s'ellow wlien ripe, striped with red ; 
flesli, yellowish, rich, j uicy, and very line llavored ; keeps till late in spring ; 
tree, healthy growth, bears when quite young and is very productive. 

ED^YAEDS. 




Origin, Chatham County, North Caroliut^f, supposed to be a seedling 
of the Hall ; fruit, rather below medium size ; form, roundisli oblate ; 
color, greenish yellow, delicately striped with light red ; llcsh, ti ne grained, 
tender, ricli, juicy, and excellent; keeps well till March; tree rather 
spreading in growth, stout vigorous shoots, foliage deep green, large and 
glossy in appearance; fruit borne mostly in clusters of from five to seven 
well formed specimens. 

PAYNE'iS WINTER. 

Origin, Guilford County, North Carolina; fruit, medium size; form 
roundish oval, somewhat conic ; color, green, turning to paleyeHow when 
ripe^ sometimes with a blush ; flesh, rich, juicy, and fine flavored; quality 
very good, and a good keeper. 

EAWLE'S JANET. 

Synonym: Neverfail. 

Origin, Virginia; fruit, full medium, size; form, oblate conic; color, 
greenish yellow, striped and shaded with red ; flesh, rich, juicy, and fine 
vinous flavor; tree, of strong spreading growth; blooms late, is not hurt 
by late frosts, and bears regularly ; hence its synonym. 

LIMBERTWIG. 

Emit, I'uil medium size; form, roundish oblate, somewhat conic; color, 
greenish yellow, shaded with dull red, sprinkled with light dots; flesh, 
whitish, rich, with slightly acid flavor, a fine* table, and best cooking 
apple 5 keeps well through winter. 



* 
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FAUST. 




Synoii} JiiH : Faust'H Winter, Fouat. (Dowiiiug.) 

Origiiiated iu PennsylvanLa, but gTO'^vn in tlie South for the Uist cen- 
tury ; liuit, medium size; form, roundish oblate; coh^r, yellow; ilesli yel- 
lowisli vdiite, mild, pleasant flavor; rii)ens during winter; tree, of good 
growth and bears when quite youiig. 




or soutliern origin; fruit, medium; form, roundish conical; color^ green, 
i arc iy blushed; iiesh, white, rich, juicy, very agreeable, and keeps very 
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well dnriug the winter; U'i\^, vciy hiXviri,iTil iu gruwili and becir.sMMMi- 
(laiitly iifter a. lb\Y year.s. 

SIIOCKLEY. 




Orii^iii, GeoiYi,ia; truit, about luediuui size; foriiij ioiu.idisli conical, 
rather obi on ; skin smooth, niucli covered ^Yith red, often entirely so ; 
flesli, ]noderately rich and juicy, line llavor ; keeps ttcU until I^Iay; treej 
of fine grovrthj bears early and re^c^ularly. 



GOLDEN ^VILDlNa. 




Originated near Eayetteville, Xorth Ciirolina ; truit; medium ; form. 
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rountiish oblate ; color, yellow with faint dull blush ; Hash, yellow, rich, 
, and fine flavored; keeps until spring; tree, healthy, bears early and abun- 
dantly. 

CLARKE'S PEABMAIN. 




Synonyms : Yellow Pearmiyn, Gloucester Pearniain, Columbian Russet, Golden Pear- 
main. (Downinf^.) 

Fruit, medium ] Ibrm, roundish conical ; color, greenish yellow, much 
striped and blotched with dull red; flesh, juicy with some acidity, but 
pleasant flavor; keeps until February; grown in the south for one hundred 
years; tree, moderately vigorous, bears young, and fruit uniformly of 
good size. 

MATIMUSKBET. 




Origin, Matimuskeot Lake^ l^orth Corolina; fruit, medium size; form, 



PLATE XIT. 




CLARKE'S r£ABMAI^% 



TLATE XV. 




APPLES FOR THE SOUTHERN STATES. 



193 



oWatc, often sliglitly conical, mostly covered with pale dull red on a green- 
ish yellow; fleshy pale yellow, flrm, tine, juicy, slightly acid, and very 
good; keeps till May and June; tree, upright in growth, very productive ; 
the best keeping high flavored apple in North Carolina and the South, 

NICKAJACK. 




Syiioin nis : Caroline, Berry, Siimmerour, Accidental, Red Pippin, How-ard, Hubbard, 
^vlobbs, Clieataw, Pound, Edward, Sbautee, Wall, Aberdeen, Trenham, Big Hill, Caro- 
lina Spice, Clieatan Pippin, CbatLam Pippin, Wander, Winter Rose, Red Hazel, For- 
eythe's Seedling, Rucknian's Red, Allegbany, Clialtram Pippin, Gowden, Graham's Red 
Warrior, Walb, Winter Horse, Missouri Pippin, Missouri Red, Leanliam, Jackson Red, 
World's Wonder. (Downing.) 

Originated in Western Korth Carolina; fruit, large; form, roundish, 
ohlate, and somewhat conic ; color, greenish yellow, much striped with 
dull red; flesh, rich, juicy, and very good; ripens during winter till 
March and April ; specimen under average size, from a tree growing on 
poor ridge ; tree, of large, strong, but irregular growth and wheu on 
deep, rich soil yields well, and produces fine marketable fruit. 

GILPIN. 

Synonyms : Cartbouse, Roman Knigbt, Small Romanite, Gray Romanite, Little Ro- 
manite. (Downing.) 

Fruit, medium size; form, roundish, flattened; color, streaked with red 
and yellow; flesh, yellow, Arm, juicy, and rich; keeps till May; tree, of 
straggling growth when young. 

WINESAP. 

rruit, medium size ; form, roundish, rather oblong ; color, deep dark 
red on a greenish-yellow ground; flesh, yellowish, crisp, tender, and 
high flavored; keeps until April; tree, of good, though of rather ir- 
regular, growth ; a valuable variety in the South. 



13 
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Origii], Guilford Coiiiity, i^ortli Caroliiui ; fruit, medium size; form, 
roundish, cordcal, incliuiug to oblong; color, gxeenisli yellow, striped 
witb r(Hl; liesLi, white, Line flavored, very good; keeps until late spring; 
tree, Une growth, and bears regularly and well. 

BISHAllOON. 




Origiii, Georgia ; fruit, rather above medium size, nearly round ; colorj 
pale (4Tcei{ ; desli, yelk)v»dsli, tender, Juicy, and of an excellent, mild, some- 
what acid leaver; r[i)ens from middle to end of autumn; tree, of thrifty 
growth, aufl an abuudaat bearer. 
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wiTTTEK nor.SE. 




Of uncertain southern origin ; fruit, medium to large ; form, roundish 
oblate, sometimes rather conical, irregular; color, clear, pale yellow, 
when ripe ; flesh, rich, juicy, and of pleasant flavor; keeps well through 
winter; tree, moderately vigorous ; fruits very early. 

SHARPE'S GREENING. 




Origin, IsTorth Carolina; fruit, medium size; form, oblate; color, yellow; 
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flesli, of fine quality ; keeps till a late period in spring ; tree, of irregular 
and rather slender growth. 

CULLASAGrA. 

Origin, l^orth Carolina; fruit, above medium size; form, roundish, 
ather conical ; color, yellow, mostly covered with light crimson dots; 
flesh yellow, firm, rich, juicy, and fine flavored; keeps until March; 
tree, good grower, and good bearer. 

BEN DAVIS. 

Synonyms : New York Pippin, Victoria Pippin, Victoria Red, Kentucky Pippin, Bal- 
timore Red, Carolina Red Streak, Funkhouser. (Downing.) 

Fruit, large size ; form, roundish, somewhat conical ; color, yellow 
ground, beautifully striped with bright red ; flesh white, tender, juicy, 
with a inild sub-acid flavor ; keeps till April ; a good market variety. 

FERDINAND. 




Fruit, large ; form , somewhat conic ; color, yellow, sprinkled with brown 
dots ; flesh, yellow, tender, slightly acid ; keeps till April. 

HEMPHILL. 

Origin, !N"orth Carolina; fruit, above medium ; form, roundish, slightly 
conic ; color, pale yellow, shaded with red, and sprinkled with gray dots ; 
flesh, yellowish, solid, and very rich; keeps till April; tree, of vigorous, 
upright growth. 
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Origin. Guilford County, Nortli Carolina; fruit, medium; form, roundish, 
conical, sometimes rather oblong, irregular ; color, fine red ; flesh, rich, 
pleasant, and fine flavored ^ very good ; keeps well throughout the win- 
ter. 

GREEN CHEESE, 




Synonyms: Green Crank, Southern Golden Pippin, Green Skin, YeUow Crank, Win- 
ter Greening, Winter Cbee.se, Carolina Greening, Turner's Cheese. (Downing.) 

Fruit, medium ; form, oblate ; color, greenish yellow, thickly sprinkled 
with brown dots ; tlesh, yellowish white, tender, juicy, slightly acid, 
and flavor good ; keeps until Ax)ril. 
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Origin, Griinvillc County, Xortli Curolina. ; fruit, medium size ; form, 
oblong ; color, ]>iile yellow, iiGarl3^ covered with lively red, thinly sprin- 
kled with gray dots; tlesh, rich, tender, juicy, sid)-acid^ keeT)s till April ; 
tree, of vigorous, upright growth, valued where l^nown. 



REMARKS ON PEAR CULTURE. 

The value of the pear, as a domestic fruit, is second only to that of the 
apple. For culinary purposes the latter is probably more highly esteemed, 
but for the dessert the pear is almost universally held as much superior. 
The pear tree is hardy, and attains to a great age, greater, it is conceded, 
than the apple, notwithstanding the popular inij^ression that it is sul^ject 
to more casualties, and is not so enduring. B'istory proves that the 
X^ear is of very ancient cultivation, although it has not been so largely 
or so generally planted as the ai^ple j various reasons may have inllii- 
enced this discrimination, the most i)rominent of which are the greater 
care required in harvesting the crop, and tlio difficulty of keeping and 
ripening the fruit to its highest degree of perfection. Even at the 
present time the management of the finest vdiiter varieties is for from 
being generally understood. The prevailing oi^inion that the tree is 
constitutionally tender, and more subject to dise^ises and casualties than 
other fruit trees, has undoubtedly exerted a strong influence against its 
extended culture ; but, however much these reasons ma^/ have gained 
credence in the past, they have now lost their efficac}^, and many exten- 
sive pear orchards have been planted during the |)ast fifteen years, and 
their number is constantly increasing. 

KITES, AND SHELTER OF PEAR ORCHARD??. 

Low situations should be avoided cn account of the greater ex- 
tremes of temxierature prevalent in vaUeys than in places of moderate 
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elevation, and the consequent probability of injury from late spring 
and early winter frosts. A sloping hillside, contiguous to a well-defined 
valley, forms the choicest orchard site, not only for pears, but for other 
fruits as well. To insure the greatest advantage from position the trees 
should not be planted lower than within fifty feet of upright elevation 
from the lowest point in the valley. The cold air will then settle during 
the night, in a stratum below the trees, and the warm air accumulated 
in the lower ground during the day will be pressed up to the higher 
altitude occupied by the orchard, and thus afford considerable protec- 
tion in cold nights. 

The obvious necessity of shelter to pear orchards has led, in some 
instances, to the mistake of selecting low grounds for their apparently 
well-protected position; which, for the reasons given above, are the worst 
possible localities. Contrasted with valley planting, even what might 
be termed bleak exposures have the preference, and the unsatisfactory 
results attending orchards in low protected grounds has led to a suppo- 
sition that shelter is injurious rather than beneficial. 

The addition of shelter to an otherwise judiciously selected site is 
altogether different from endeavoring to secure it by choosing a low 
situation. The efiicacy of protection is now generally well understood, 
especially by those who attempt pear culture in regions that are com- 
paratively treeless. Even the White Doyenne, the famed Vir^^* alien, or 
butter pear, worthless in exposed situations, is produced in all its pris- 
tine excellence where the tree is protected, as may be seen in many old 
gardens in cities, where this variety is very common. 

The shelter required is not so much to repel or alleviate mere ther- 
mometric cold, as it is to arrest evaporation and its accompanying 
exhaustion of vitality, by checking the rapid and penetrating action of 
dry winds. 

Evergreen trees afford the most perfect shelter in the least space. A 
single row of Norway firs, Austrian pines, or other equally hardy ever- 
green trees will give shelter for a considerable distance; thickly planted 
belts of deciduous trees will also render effective service. How far a[>art 
these belts and hedges should be placed, and in what direction they will 
be most useful, will depend upon the surroundings and local specialties. 
As the best mode of draining a field will depend upon its surface undu- 
lations, so the best mode of sheltering will be guided by the general 
aspect and position of the orchard. 

SOIL. 

The pear will exist in a variety of soils, but attains greatest perfection 
in clayey loam. Even on stiff' clays the tree will grow and produce very 
satisfactorily under the ameliorating influences of the prepai atiou and 
cultui-e which such soils require. Draining first and subsoiliug after- 
wards are the chief requisites for gradual amelioration ; in short, while 
a water-soaked clay soil is the most utterly worthless of all lands for 
the growth of an^y crop, a properly drained and aerated clay soil is by 
far the most valuable, and only requires careful management to render 
it available f6r the best productions of the orchard, tarm, or garden 
The prominent precaution in managing a clay soil is never to work on 
it while wet, but only when it is dry to friability. No expedient or pro- 
cess of culture will compensate for the injury sustained by working clay 
soils during summer, when they are saturated with water; the injury, 
cannot be remedied except by a winter's freezing, which will again pro- 
duce friability, under proper treatment. 
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Soils of 'ci sandy or grav^elly cliaracter are not well adapted to tlie pear. 
In these soils, so variable in their degree of moisture, the trees ripen 
l)rematnrely and drop their foliage early, if the weather proves dry 
towards the end of summer; then, in the event of moist vroather follow- 
ing a period of drought, a late secondary growth will he produced, 
Y/hicli, failing to mature, induces a tendency to blight, and predisposes 
to other diseases. Surface dressings of compost, repeated cultivation, 
or constant mAilching, will counteract, to some extent, tlie effects of un- 
congenial soil for the pear roots, but where it is impracticable to select 
any but a tliin gravel or sand for the growth of this fruit, tlie dwarf 
tree is ])referable, as the roots of the quince can be couiined to a small 
area, vvhich may be prepared and maintained to meet all the reciuirc- 
ments of growth. 

PLANTING. 

Yv^here the soil has been prepared by deep tillage it will not be neces- 
sary to dig holes deeper than required to merely cover the roots of the 
X)lant. Iji heavy soils that have not been prepared in the most thorough 
manner the holes should be made wide rather than deep. In gravelly 
subsoils pits may be dug eighteen inches in depth, the surface soil and 
the subsoil being thrown out at opposite sides, and hlled in equally until 
the proper height is reached for setting the plant. In either case about 
a bushel of comT)ost, made up of leaf mould, rotted manure, and light 
soil, if carefully spread around the roots, will form an admirable rooting 
medium; this should be finely pulverized and rather dry than wet when 
used. 

Ueep planting and shallow planting are the injurious extremes in set- 
ting trees. The plain and incontrovertible rule is to set the plant so 
that the point from whence the stem and roots proceed in opposite 
directions will be about one inch below the level of the surface of the 
ground. It is infinitely better to plant so that some future surface 
dressing may be required to cover the swelling exposed roots, than to 
have them buried beloAV the ready influence of atmosi)heric heat and 
air. 

MULCHING. 

The profciervation of a proper degree of moisture in the soil surround- 
ing the roots of the tree is the principal object of culture during the first 
summer after planting. Both the kind and amount of care Vv' ill depend 
upon the nature of the soil and the condition of the weather ; something 
will also depend ui)on the first preparation of the ground. Where the 
soil has been drained, deepened, and pulverized, and the surface is loose 
and mellow, nothing further will be required than merely to prevent a 
growth of weeds. If the surface is tenacious, frequent stirring, esj^ecially 
after rains, v, ill probably sufiice, but where the soil is shallo\v and largely 
composed of sand or gavel, mulching will most effectually accouiplish 
the i)nrpose. 

Any loose material will answer as a mulch, such as coarse manure, 
strawy litter of any kind, or short grass as cut from lawns ; where a few 
trees only are to be cared for, tan bark and refuse charcoal dust are fre- 
quently employed. Mulch should not be applied before the middle of 
June, unless the weather proves very dry and warm jn^evious to that 
time, and on clean ground it may remain during the following winter, 
or be renewed if exhausted ; but in rough, soddy ground, where field 
mice may lurk, the soil around the trees should be thoroughly commi- 
nuted, and kei>t clean and compressed. 
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CULTURE. 

Tho "best mode of tre;itin^' tlie soil in pear orcliardy i:^ an iinportiint 
question both in regard to the health of the tree^ and the production of 
fruit. Lajnng aside all special circumstances, it appears evident that 
the condition of the plants will indicate the treatment required ; the 
object being to maintain health and encourage fruitfnhiess, the measure 
of successful accomplishment of these conditions will .^really depend 
upon the knowledge of the principles governing vegetable growth pos- 
sessed by the cultivator. When the trees are yonng tlm chief object is 
to encourage judicious growth, by employing expedients known to favor 
vegetable extension, such as the application of maiuires, brr^aking up 
and pulverizing the soil, surface stirring, and oilier .similar operations. 
By jtidlcious growth is meant a luxuriance not incompatible \Aih ma- 
turity, and as this will depend upon climate and locality, it is evident 
that a discriminating knowledge of cause and effect will largely intlu- 
ence success. In northern latitudes where the season of growth is con- 
fined to five montljs duration, it will be impossible to mature the same 
amount of wood that can be produced entrees in a locality having seven 
months of growing season. In the latter case stimulating apx)hance3 
may be used v/ith the best eficcts that would only tend to dissohition in 
the climate of short summers. The great desideratum in fruit culture 
is ripened wood ; all useful cultivation begins and ends with this single 
object in view, and is the criterion of good or bad management. 

To cultivate, or not to cultivate, is a question to be determined by 
climate and condition of soil. Where it is deemed advisable to enconr- 
a^-e growth, it vvnll be proper to employ such apphances of culture as 
are l^nown to produce that result ; and again, when ample luxuriance is 
secured, and the tendency is still in that direction, all suri'ace culture 
should be abandoned, and the orchard be laid down in grass, cultivation 
to be again practiced when the trees indicate its necessity. 

PRL^IiMa. 

The pear tree is usually a victim of excessive pruning. It is pruned 
in winter to nmlsie it grow, and pruned and pinched in smnmer to jnake 
it fruit. Why it is that the pear, more than other spur-bearing fruit 
trees should be supposed to require so close and continued pruning does 
not appear of easy explanation. It is evident that this immoderate 
imuiiug is not followed by satisfactory results, for wSiile apple, plum, 
and cherry trees fruit with abundant regularity, with but little attention 
to pruning, uirfruitfulness in the pear is a frequent cause of couiplaint, 
especially vrith those who pay the strictest attention to pruning 
rules, showing clearly that sucessful pear culture is not dependent 
upon pruning alone. While it is perhaps equally erroneous to assert 
that pear trees should not be x)ruued at all — an extreoie which no expe- 
rienced cultivator will indorse — it is worthy of inciniry whether nnp,nuied 
trees do not exhibit a better fruit-bearing record than those whicb have 
been subject to the highest pruning codes. How far the i)roverbial 
liability of the pear to suffer from blight may be due to the interference 
and disarrangement of grov/tlis caused by summer pruning it amy not 
be possible to decide, but the tendency to late fall growths, aiid the conse- 
quent immaturity of wood which is thereby encouraged, is well known 
to be of much injury, and greatly conducive to disease. Perhaps no 
advice that has been given is so fruitful a cause of failure and disap- 
pointment in fruit culture as that embodied in the brief sentence, 

Prune in summer for fruit." 
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The physiological principle upon which this advice is based is that 
which recognizes barrenness in fruit trees as the result of an undue 
amount of wood growth, and that, in accordance with acknowledged 
laws, any process that will secure a reduction of growth will induce 
fruitfulness. The removal of foliage from a tree in>^ctive growth will 
weaken its vitalitj^, by causing a corresponding check to the extension 
of roots, but the removal of the mere points of strong shoots has no 
palpable elfect in checking root growth, the roots proceed to grow, and 
the sap seeks outlets in other channels, forming new shoots, which in no 
way increase the fruitfulness of the plant. 

While it may be confidently stated that, as a practical rule, easily fol- 
lowed, and of general application, summer pruning for fruit cannot be 
recommended except as an expedient rarely successful, it is also true 
that there are certain periods in the growth of a i)lant when the re- 
moval of a portion of the shoots would tend to increase the develop- 
ment of the remaining buds, without causing them to form shoots. For 
example, if the growing shoots of a pear tree are shortened or pruned by 
removing one-third of jtheir length, say, toward the end of June, the 
check willr immediately cause the remaining buds on these shoots to 
push into growth and produce a mass of twigs as far removed as may 
be from fruit-producing branches. Again, if this pruning is delayed 
until August, and the season subsequently proves to be warm and dry, 
the probabilities are that the remaining buds will develop into short 
spur-like shoots, from whic,h blossom buds may in course of time be 
formed; >but if the season continues wet, and mild and growing weather 
extends late into the fall, these same shoots will be lengthened into 
weakly, slender growths, which never mature, and are of no use whatever. 
There is no certainty as to the proper time to summer prune, because 
no two seasons are precisely alike, and trees vary in their vigor from 
year to year; and yet this uncertain, indefinite, and constantly experi- 
mental proceedure is the basis upon which the advice to prune in sum- 
mer for fruit" is founded. 

The pear tree, in l^ict, requires very little pruning, and that only so far 
as may be necessary to regulate branches in either of two exigencies. ' 
In the first jjlace, w^hen the young tree is placed in its permanent posi- 
tion in the orchard, its roots will be greatly disturbed and many of them 
destroyed ; it will therefore be expedient in this exigency to abridge the 
branches, so as to restore the balance of growth that existed between 
the roots and branches previous to removal. 

This pruning at transplanting has its oijponents on the theoretical 
grounds that, as the formation of roots is dependent upon the action of 
leaves, it must follow that the more branches and leaves left upon a 
plant the more rapidly will new roots be produced; but there is one im- 
portant element overlooked in this reasoning, namely, the loss of sap by 
evaporation, which speedily exhausts the plant, wh^e it has no active 
roots to meet the demand. The proper practice is to reduce the branches 
so as to give the roots the preponderance, and many kinds of trees can 
only b6 successfully removed by cutting the stem off close to the ground. 

If the tree has been pruned close back at planting, the first summer 
will develop the foundation for a well-balanced, symmetrical plant, but 
as this result dei3ends upon a good start, it is well to keep an eye on the 
young growths during the first season, and if any of the shoots appear 
to be developing to the detriment of others equally necessary for future, 
branches, the points of such shoots should be pinched off, but in doing 
so, let there be as small a removal of foliage as possible, the object being 
not to weaken, but merely to equalize growth. As a general rule no 
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advantage will be gained by pruning any poition of the shoots after the 
first season, unless in the case of Weakly trees, which will be strength- 
ened by pruning down during winter. The removal of branches during 
summer weakens growth, but when a portion of the branches are re- 
moved after growth is completed, the roots, not having been disturbed, 
will have the preponderance, and the number of buds being diminished, 
those that are left will receive increased vigor. 

It should never be forgotten that there is nothing more certain than 
that by shortening-in or pruning back the ends of shoots, cither in 
summer or winter^ the fruit-producing period is retarded, and the fruit- 
producing capabilities of the trees abridged. Fruiting spurs will uot 
form where the growths are constantly interrupted and excited by prun- 
ing;, but, after the third or fourth year, young shoots will, in the major- 
ity of varieties, become covered with fruiting spurs the second year after 
their formation, if left to their natural mode and condition of growth. 
Of course this refers to trees in soils of moderate fertility, grown in a 
climate favorable to the plant* 

The only pruning, then, that is really essential, after the plant has 
become established, will be confined to thinning out crowded branches ; 
and this forms the second exigency for pruning. If low-headed trees 
are preferred, those branches that have become destitute of fruiting 
spurs near the body of the tree may be cut out and a young shoot be 
allowed to take the place of the one removed. There will be no lack of 
young shoots for this purpose, as they will be produced from the base 
of the cut branch, selecting the strongest and best placed to occupy the 
vacancy, if such occupancy is desired. This mode of cutting back 
branches will be more particularly essential in the case of dwarf pears, 
as the quince roots are unable to support a tall, heavy-headed tree, but 
in all other respects dwarf pears should be treated the same as stand- 
ards. 

INFLUENCE OF STOCKS ON GROWTH AND QUALITY OF FRUIT. 

In comparing remarks and observations made by different cultivators 
with reference to the merits of varieties, their growth, productiveness, 
size, and quality of fruit, and other characteristics, there is found so 
great a disparity as to lead to a supposition that different varieties are 
being discussed under the same name. 'No doubt this is occasionally 
the case, but the difference caused by the influence of the stocks upon 
which they are worked is frequently to blame for these discrepancies. 
Every nurseryman is aware of the great irregularity of growth in plants 
of the same variety; they may have been grafted at the same time on 
stocks of equal size— planted on the same day and in the same soil, yet 
their comparative growths will vary considerably; so much difference 
exists that the plants will be classed into two or more sizes, and held at 
different valuations. Although the vigor of growth imparted is thus 
varied, the habit of the variety is not changed, the upright form of 
growth will still characterize the Buffum, and the spreading habit of 
the Eostiezer will remain with each individual of that variety; but in a 
plantation of fifty of any sort there will be some weak growers, and an 
occasional specimen that, after lingering on in a sickly condition for 
several years, will finally be removed. 

It is reasonable to expect these diversities in the growth of stocks 
produced from seed, and the influence they impart to the graft, but it is 
seldom that allowance is made for the many peculiarities that may un- 
doubtedly be traced to this cause. This is still further confirmed by the 
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more iiiiiibriu grow tli of dwarf pears, tlie stocks of wliiclj are produced 
from cuttmgs or layers, and are consequently of more uniform vigor, 
being an extension of one individuality, instead of the separate indi- 
vidualities of seedling plants. 

BLIGHT. 

Tlie greatest drawback to extended ])ear culture is the disease famil- 
iarly knov/n as blight. The in'edisposing cam^e of this malady has not 
been specifically determined; the active cause of di.ssolution is known 
to be parasitical fungi. This much, however, experience secDis to con- 
firm: that trees placed in x)osiiions and under circumstances of soil and . 
climate that insure a growth of moderate vigor, vrhich grovv^th shall 
become perfectly Diatured and solidified before the advent of winter, are 
so seldom attacked by this disease as to be, for all practical x)urposes, 
exemx)t. 

A safe practice, and one that w^ill probably become general AA^hen fur- 
ther and extended experiments prove its value, is to cover the body oi 
the tree and all the principal branches, but not the buds, with a vrash, 
formed by placin^i' one peck of lime and two pounds of sulphur in a 
vessel, and adding sufLicient boiling water to slack the lime. If the white 
color is objectionable it can be changed to any other more suitable. The 
spread of fungi on the bark of trees has been arrested by timely appli- 
cation of this mixture. 

DISTANCES APART I'OU PEAIi TREES. 

The opinion is now becoming prevalent that close phinting, so that 
the trees shelter each other, is advantageous. For staiidard trees, 
eighteen feet apart is considered a good maximurii, and ten feet for 
dwarfs. These distances preclude the practicability ol' using horse - 
X>ower in the culture of the soil, at all events after a few years' growth; 
which/all things being considered, may be regarded as a step in the 
right direction. 



THE CRANBERRY INTEREST. 

Tlie American cranberry {Vacclnium macrocarpoji. Gray) is found in a 
wild state in boggy laud throughout the northern portions of the United 
States, in parts of Canada adjiicent, both on the /uarshes of tlie coast 
and tlie glades of the Alleghanies, as tar south as Virginia and North 
Carolina. It is also found in South America. The [)lant belongs to the 
lieatii i'amily, and is a small, hardy shrub, with evergreen knaves, and 
acid, edible irnit, varying in color from light, dnll pink to a dark purple. 
Wlierev\>r the cranberry grows luiturally it indicates the conditions most 
favorable to its [iroduction by choosing locations well supplied with 
moisture, and a pure peaty, or sometimes silicious soil, free from any 
mixture of clay. Peat is most favorable to luxuriance of the vine, but 
the presence of silex also, in considerable quantity, is necessary to pro- 
duce that (condition of the plant which insures the greatest product- 
iveness and the finest fruit, as it hardens the wood, prevents too vigor- 
ous growth of vines, and discourages the growth of weeds. Very flue 
cro[)s, liowever, ha\'e been raised on pure peat. 

The limits between which this fruit may be successfully cultivated are 
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A new seedling RaspbeiTy, a cross between the Allen and the riiilaaelpliia. 
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stated by ail intelligent observer to bo the tlilrly-i-intli and Ibrty-second 
degTees of lc)titudc; but the limit maybe greatly extended southwaxd 
in the Alleghanian ranges, and at least thirteen degrees northward on 
the ^Yestern eoast of the continent, owing to tlie ameliorating Inflnence 
of ocean currents upon the clunate of that coast; and ^Y0 hnd that cran- 
berries grow in abundance upon the large island of Kodial:, south ot 
and adjacent to Alaska, and of as good quality as those cultivated upon 
Cape Cod. 

The cultivation of the cranberry commenced in the early part of the 
present century, and until twenty or twenty-live years ago was con- 
ducted upon a very limited scale. The first culture was in the vicinity 
of Cape Cod, Massachusetts, and subsequent experience has resulted iu 
increased productiveness and improvement of the plant. 

VARIETIES. 

There are several varieties of the cranberry now cultivated, among 
Vv^hich are the Bell, Cherry, and Bugle, so called on account of form or 
color. Another variety, recently noticed by Mr. Trowbridge, of Milford, 
Connecticut, is by him called the Manslield Creeper. Of the varieties 
best known, the Bell and the large Cherry are the firvorites among 
growers. The Manslield Creeper is desciibed as suitable for upland 
culture, and its fruit is of large size. 

THE BEST SOIL FOE, CRANBERRIES. 

Observation shows that tbe cranberry usually chooses a peaty, or a 
silicious, moist soil; and continuous success in its cultivation has been 
achieved upon such soils only. Professor Agassiz says : 

Never use the clriffc formation in preparing cranberry gronncLs. Use isiiicious sand 
that lias been entirely S(3paratod from loam by the action of water. 

A writer in a recent number of the xVmerican Agriculturist asserts 
that the jilant is at home only in sand, peat, and water. An observant 
cranberry grower of New J ersey says : 

Experience has proved that for the successful cultivation of this fruit the follo^ving 
are reipusites: lirst, a peat, or muck soil, fi-eo from loam or clay; second, clean beach 
sand for covering the peat ; third, a dam and ^vater to overiiow the vices when neces- 
sary; fourth, thorough di'ainage. 

These conclusions are warranted by the experience of cranberry 
growers generally ; and while, in very favorable locations as to climate, 
the vv^inter tlooding tor the protection of the vines may be omitted, and 
while it is true that some have succeeded in raising good crops upon 
pure p(3at, and also upon sand, still these variations from the foregoing 
rules are at the great risk of the cultivator, and sltonld not be p)racticed 
except after careful experiment. 

LOCATION AND AREA OE CULTIVATED CRANBERRY LANDS. 

There are cultivated cranberry fields in Maine, Massachusetts, Con- 
necticut, and Xevi^ Jersey. In Maine, near Augusta, iveunebec County, 
the cultivation has been commenced, but on a limited scale. The 
acreage is small, i'ud not reported. Except upon the sea-coast, where 
the rigor of the climate is modilied by sea ])reezes, this crop seems to 
be attended with much risk from frost, unless grown in fields whicli 
can be readily Hooded. The same remark applies to Massachusetts, 
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witli soino modiUcation. In the latter >State ciiltivatioii of tL-C cranberry 
is coniiriGvl ]iiostiy to tlie counties of Barnstable and PIymoi;tb, and is 
most proHtablo in Barnstable Oonnty on account of its iV!>YGrabIe situa- 
tion. Only about one liundred acres of land have been brought into 
cultivation as ^^ranberiy ilclds in the vicinity of Kingston, Piyinouth 
County, in ti-e last hiteon years, and the entire area so cultivated in 
Massach i iSQt us is estimated at less than two thousand acres. In Con- 
necticut there are oiiiy t -veuty acres of these lands, situated in the conn- 
Lies of Aliddlesex iiud Tollaad. In New Jersey much energy, care, and 
money have hei^ii devoted to this cidture, and Avitiiin a Ibw years it has 
assumed considerable importance, and is steadily increasing. 

LOCjATION OF V/ILD CBAI^BEERY LANDS. 

Cranberries grow wild along the coast of Maine, in marsh 3^ soils, and 
on interior bogs ; on similar lands in Massachusetts and Connecticut; 
along the eastern sLore ol" Lake Champlain, in northera Vermont, and 
on adjacent land in Cainida; on boggy lands throughout tlie northern 
portion of Xew Yoric; oa similar soil in New Jersey; to some extent in 
Virginia and North Carolina: on the glade lands of the Allegljanian 
X>lateaus; exteiisively in favorable locations in northern Ohio, Michi- 
gan, WisGonsir Illinois, Indiana, Minnesota, and Iowa; and in Oregon, 
Washington Territory,' and as lar north and west as Alaska and the 
Aleutian Islau.oLs; in some of tlie latter being extra in size and quality, 
and growhig abundantly. 

ANNUAL PRODUCTION. 

The iiggregate annmd product of cranberries in the United States 
can oidy be roughly estimated. It is variable according to the seasons, 
but that 0 1 the cuitiva ted berry is increasing. In New Jersey, espe- 
cially, V here so much attention is now given to the cultivation of small 
fruits, hundreds of acres of land are being redeemed each year from a 
prioiitive, uu] productive condition, and devoted to cranberry culture,- 
and that State iu>w supplies two-thirds of the total amount marketed, of 
both wild and cultivated, and over three-fourths ot" the whole amount of 
cultivated berries. Eeceat careful estimates give the ibilowing amounts 
of cranberries mavketed in 1869: Maine produced 1,000 barrels^ Massa- 
chusetts, Spdi)- Counecticut, 1^,000 5 New Jersey, SO^OOO. This amount 
of G1,()(M) barrels was derived principally trom cultivated helds. At 
nineteen statioiis on the La Crosse northern division of the St. Paul and 
Milwaukee raih aiid, ll,oo5 barrels were freighted during the berry sea- 
son of 18(39, oidy 0,220 barrels having been freighted from the same 
stations in th'j ^season of 18GS. From other portions of the West, inclnd- 
ij]g the Paciiic coast and trom other producing regions, no special 
reports Ir.ive been received.. A recent California paper states that there 
is quite an e::teusive trade carried on between San Francisco and Ore- 
gon in this fruit. It will be safe to estimate the products of other 
States aud localities, not estimated iibove, at 20,000 barrels; making a 
total produciioii mpnlieted in ISuOof at least 7o,000 barrels, worth, at the 
average price of 611 per barrel, 8825,000. The crop of 1807 was esti- 
mati;d et (!2,50i) barrels, of which New Jersey prodnced o5,000. New 
E:> gland about 12,000, aud the West 15,500 barrels. The average price 
01 1807 was Sid per 'barrel, giving a total value of $1,000,000. The 
vines Avere more proline in 1800 than in 1867. 
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INSECTS INJUIilOU^ TO Tiin Vxlvl' A]^<D TKUIT. 

The crauberry lias siiiiered botli iii iriiifc and viiie iroiii ilio ra^^ages of 
insects^ sometimes to tlie extent of a total denading of the viues of tiieir 
leaves and the loss of entire crops. It is to protect tJio vines and fruit 
against these, as well as against the cfiect of frost up;rn the unripe ber- 
ries, that Hooding is regarded as necessary by experienced growers. 
Inquiries into the natnrid history of these insects are of very recent 
diile, and information npon the subject is meager. The larva of the 
Anchylopera vaccineana feeds npon the foliage. According to the state- 
ment of William C. Fish, a naturalist employed by the Cape Cod Cran- 
berry xVssociation to make investigations, it hatche-i about the 20th of 
May, in Massachusetts, from eggs which have remained upon the vine 
during the vvdnter, and again, about the -l-th of July, a secon(l crop appears 
Irani eggs laid in June. The eggs are a Hat, circular scale, of a honey- 
' yellow color, and are deposited on the under side of the leaves. The 
truit worm, hitherto supposed to beloug to the same fcunily n::, the vine 
worm above named, is said by Mr. Fish to belong to a distinct species. 
It is of a yellowisli-green color, and enters berry after berry, eating the 
inside of each, and hnally goes into tlie ground to spin its cocoon and 
change to a chrysalis state, unlike the vine worm, w^hich spins its cocoon 
amou'g the leaves at the end of the vine, drawing two together for this 
purpose. 

TLie larva of an insect called FrioiipiiGra idcinldcm has also been dis- 
covered by Mr. Fish to be destructive to the vine on Cape Cod, though 
the iiisect is not numerous. The ijcriect insect is calJed a saw-ll\,', hav- 
ing a toothed ovipositor with which she makes a slit in the leaves, 
depositiug an egg within. Broods of this species appear in Juue and 
August. 

There is a small, reddish-brown beetle, AntfiOR^)iins sufitrails, numer- 
ous about the middle of July, ^vliich selects blos-;oms just betbre they 
are ready to expand, and deposits in them an egg through a hole made 
iu the center of the bud by its mouth or snout. . The beetle usually cuts 
off the bud after depositiag its egg. A dull wliite grub hatches from 
the egg and feeds within the bud. cuanging to a pupa aud then to a per- 
fect beetle and eats its way out, leaving a round hole in the side of the 
bud. The beetles sometimes, tliough seldom, teed upon the berry. They 
are never seen upon bogs iiooded in winter. The larvae are killed by a 
minute Chalcis lly. 

A small, sott insect, with legs, but without wiags^ is also found about 
the Sch of June in little masses of froth upon growiug shoots of the 
cranberry vine and IHueberry bush. Tiie troth is sap Irom the plant, 
sucked in and then exuded by the young larv;:e, probably ibr conceal- 
luont. This insect is the Cla::;ioptera protons ot Fitch, and belongs to 
the sub-order Eemiptcra, haviug no Ja^vs, but a beak through which it 
sucks the sap of the plant. The perfect' insect jumps with tbe aglKty 
of the dea. It is not usually numerous enough to be noticeably' iujurious, 
though soaietimes sufticiently so to weaken the vines. 

About the middle of June small leaves at the tip of growing slioots 
]oay be found closed together in a manner similar to the v^ork of the 
vine worm, but without a web. Witliin will be found a small, orange- 
colored maggot, white v/hen hrst hatched, without legs. Tins maggot 
spins a cocoou within the small leaves at the end of the shoot, which 
resembles Vi^hite tissue paper. After remaiuiag in tlie cocoon about 
twelve days the perfect insect, the Ceckhmyki^ or gall guar, appears. 
The maggots only vrork among the minute tender leaves at the end of 
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young sliootS. Tliey have no jaws, and must 8uck in ilia sap and moisture 
through the mouth. They make no excrement. There is a little Chalets 
fly that is a parasite ux)on this insect and destroys large numbers. Mr. 
Eish found the gall gnat upon every hog visited by him in 18G0 in Mas- 
sachusetts. 

In addition to several of the insects here S]:)oken of, a caterpillar is no- 
ticed which infests the vines at Sandwich, Massachusetts. It is aboat 
0]ie and a half inches long, covered with yellow-gray hair, and has longer 
tufts of darker hair at each end of the body. Mr. Fish says : It prob- 
ably belongs to the genus Arcfk6 'or some of its allies. It was quite 
numerous, and devoured the leaves of the young, growiug shoots, leav- 
ing the shoots standing upright and leafless." When full grown they 
disappeared. 

PROFITS OF CRANBERRY CULTURE. 

This is a branch of husbandry in which money is easily lost as well 
as made. Experiments upon a medium or large scale are costly unless the 
location chosen is peculiarly favored by nature. The ground must be 
l^repared at considerable original expense for grubbing roots and remov- 
ing turf, leveiing, supplying sand, drainage, purchasing and planting 
the vines, and the erection of dams for flooding. The cost of prepara- 
tion is seldom less than $200 per acre, and sometimes reaches $000^ 
but when a cranberry held thus prepared has been brought into bearing 
there is usually but little farther expense incurred in its care and culti- 
vation except the moderate cost of securing the annual crop, and the 
proiits are such as attend few other branches of agricultural industry. 
Erom reports of the products of niue lields in Nevv^ Jersey, the average 
production is found to be 151 bushels per acre; though this result is ex- 
ceptionally huge ibr an average of years and of crops. Several cran- 
berry growers report that the average production lies betvreen 100 and 
'200 bushels per acre on yv ell-prepared fields, the limits being 25 and 300 
bushels. OLhers report the average to be 100 bushels, and others still, 
125 ; estimates in dilferent locations being Vvidely difterent. Taking one 
year with another, and aveniging the production of cultivated fields, 
wherever reported, probably 100 bushels, or about 35 barrels, per acre 
are a fair estimate of production fi'om the time when the vines come well 
into bearing. With good care, well-prepared fields will remain pro- 
ductive many years, some being reported as good as ever after twelve 
years ; and it does not appear that any limit can be fixed to the pro- 
ductiveness of the vines on account of age. 

The tVict that the consumption of cranberries has steadily increased 
to such an extent that the fruit, notwithstanding the great increase of 
production, has advanced in price, and maintain'ed the advance for many 
years, encourages still greater attention to this branch of fruit culture. 
The exemption of the fruit from decay after it becomes ripe makes 
it a reliable market berry, always in season, its preservation extending 
into portions of the 3'ear when it has few comx:>etitors among small 
fruits^ insuring a steady iind remunerative price. The conditions of its 
protlt'ible culture, a;lso, are such as to forbid any fear that the market 
will bo overstoclvcd with this fruit, which has become so permanent a 
iavorlto. 

Tiie follo wing statement, relative to the cranberry interests of Mew 
Jersey, is from a correspondent who has been at much pains to obtain 
local statistics for the use of the Department : 
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CKA^^BERRY CULTURE IX NEW JERSEY. 

This brancli of i)omology is of comparatively receut origin, altliougli the cranberry 
(Vaccinium macroccu^pon ) is a native of the northern and middle States. Until recently 
the whole supply of this fruit was derived from the comparatively small quantity grow- 
ing spontaneously in the swamps among the mountains, and from the marshes of tSouth 
Jersey. While thus growing it was esteemed common property, and, like wild game, 
was appropriated by the first comer, irrespective of the ownersiiip of the land; yet it 
was deemed of sufficient importance to claim the protection of the law. earjy as 
1789 an act was passed by the legislature of New Jersey imposing a penalty of ten 
shillings a bushel for jji eking on the unreclaimed marshes before the 10th of October. 
This was intended to restrain the gathering until the berries should have time to ma- 
ture. The wild berries were neither so abundant nor so desirable in llavor as the cul- 
tivated fruit. 

It is singular how little is known of this fruit. The vine, which is creeping and less 
than a strawberry-runner, like that strikes roots at intervals and sends up a fruit 
branch from five to ten inches in length, with very small alternate leaves, rather 
crowded ; scarcely larger than the hemlock and evergreen. The blossom appears in 
May, pale rose colored, on the apex of the slender stalk. The fruit appears in June, 
and by August has the color and size of a full-grown green currant; and when fully 
ripe presents a beautiful appearance. The berries are so thick in x>laces that the care- 
less foot must crush several at every step. 

There are several varieties of this species, although three in-edominate : The dierry, 
so called from its round shape; the pear j or bell shape; and the lyufflc, or oblong. The 
color varies from light to dark-red ; some are mottled red and white. The darker the 
color the more valued, as they sell more freely and for better prices. 

Cranberries are found indigenous to the soil on the steppes of Russia, and far north 
both in Asia and America, though the Russian berry (Vaccinium oxijcocciis) is small and 
of an austere llavor. Quantities of this were formerly exported to England and 
France. The English cranberry, which belongs to the same species, is found in a wild 
state among the marshes and fens of Lincolnshire and elsewhere. The li-uit is small, 
of a pale red color, somewhat acrid, and inferior to the American fruit, both in size and 
flavor. There are other varieties, but our attention is confined to the Vaccinium macro- 
carpon. This species extends from Maine to the Caroliuas. In the former State and 
in Massachusetts it is principally found in a narrow belt along the shore. Cape Cod 
and its vicinity produce a largo amount of cultivated fruit. The product of New 
Jersey has entirely outstripped that of the Eastern States, however, though the busi- 
ness here is yet in its infancy, every year adding to the area planted. 

It is said that in Massachusetts attempts were made in this culture forty years ago, 
but they were limited to few cases, and, though successful, did not attract general 
notice untu about twenty years later, when more attention was given to the cultiva- 
tion, which has increased in that State until a comparatively large portion of the land 
available for this purpose has been appropriated. lu New Jersey, until within ten 
years perhaps, not more than a half dozen i)ersons were eu gaged in the business. A 
few had to some extent improved the natural bogs, and given some attention to plant- 
ing, but six acres were the extent of any one operation. One of these pioneers, in a 
period of about eighteen years, during which time he gradually increased his culti- 
vated bogs to ten acres, has realized a fortune of over $100,000, and his success has 
stimulated others to liJie efibrt, until the product in New Jersey greatly exceeds that 
of any other State. 

As might be su])posed, the first attempts at cultivation were rude and often on un- 
sound principles, but perseverance in experiment and observation of the nature of the 
plant have corrected many errors, and the general principles which govern the pre- 
paration of the land and the treatment of the vine are to a great extent known and 
practiced. 

The cranberry region of New Jersey is in the southern part of the State, being a 
belt of laud underlaid with white saud, much of it pure silox, the upland covered 
with pine and oak, the lowland and borders of streams with white cedar, with an un- 
dergrowth of whortleberry and like shrubs. The soil is light, a thin coating of vege- 
table mold covering the surface. 

The most important matter to be determined in embarkiug in this business is the 
selection of suitable land. There are three kinds of ground used for this purpose. 
The first is what is called savanna," being low spots of ground with grass or small 
bushes, and covered with water during the winter and sirring, but becoming dry dur- 
ing the summer. These sjiots have a thin coating of vegetable mold overlying 
white sand. The second is a mixture of sand and muck to a depth varying from six 
to ten inches, underlaid with sand and covered AvitJi scanty A^egetation, the bottom, or 
subsoil, being hard sand. The third is a deep muck, usually along a stream allording 
u growth of white cedar, or sometimes maple trees and bushes. 

It is said that swamps where the prevailing trees are gum are uusuited to the 
11 
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crajiberry. Tbey indicato cold s|>riu<; water, wliicli is mimical to tlic growth of this 
plant ; it requires puro water, but not too cold. The cranberry is found in every 
county of South Jersey, yet, as the requisite qualities of sand, muck, and moisture are 
found combined in but few locations, tho breadth of this culture muat remain coui- 
parativeiy limited. 

The, climate, as aycII as the soil, of South Jersey is congenial to this vine, and 
adciptcd to developing tlie fruit in its liighest perfection. The proximity to the ocean 
modllloi th(} severity of the winter ; there is a hoar frost instead of the ice of more 
northerly climates. This ripens, colors, and perfects the berry, and ivrotracts tlie liar- 
vest sea^:on, wJiich continues tAVO or three weeks latvor than in the New England ^States. 
The late frosts in spring and tho severe frosts of autumn, ^Allien so often tend to 
shorten the crop in those States, seldom i>revail in New Jersey to such an extent as to 
interfere \vith the product. 

In preparing the land the object is to afford to the plant the elements needed for its 
successful growth, to give it entire possession of the ground, and to protect the young 
plant until it ^tttains full vigor, when it is able to maintain itself in health without 
further attention, and will last ibr many years. 

The mode of preparation of tho land varies with tlie kind of soil. Tho savanna 
lands, if covered, as they usually are, Avith grass, pines^, or lov.^ bushes, must bo cleared 
and "turfed," that is, the surface sod cut off with a turfing hoe nnd removed. It is 
usually carried oh" on a kiml of car made to run on wooden tranisvays which are light 
mid j)ortable, so that the track may be shifted as rc^qnircd. The so(i or turf is placed 
in a Avail or embankment from four to six feet wide and of a height equal to the width. 
The ground is then plowed, the loots and stumps being removed or burned, Avhen 
the land is ready for planting. Ditches must be made around the lot inside the Avails, 
AA'ith cross ditches at distances varying from 100 to 300 feet, and of a depth (six to 
tAvelA'e inches) depending on the character of the land, so that it may be flowed in 
winter and in summer and ra]:)idly drained, ])rovided there is a permanent stream of 
Avater, Avhich this kind of land seldom has. The black s;iud land is treated in much 
the same manner, except that it is ur5nally found on the banks of, or contiguous to, a 
stream of Avater by Avhicli it may be lIoAved, and in this aiid probably in the greater 
quantity of muck over the sand 7nainly consists its superiority o\xr the savanna land. 
There a7:e many abandoned luill ponds Avhich are readily made aA'ailable for cranberry 
])arks at comparatively small exj)ense, and are much sought, as the dams are already 
erected and Avater is abundant. 

The other liiind of land is the deep muck bottom of cedar or otlier sv^anips. This is 
by far the most cxpentsive kind of ground to prepare, ;\'et Avhen proper]}^ prepared it 
is the most valuable, because of the larger and more certain product, as Avell as of the 
more permanent fertility, in moist seasons the sand or savanna groun.d yields gener- 
ous crops, but in very dry seasons the amomit of fruit is mutdi reduced. The SAvamps 
are usually covered with cedars, bushes, and stumps, and, as they are ahvays Avct, re- 
cpiire thorough drainage, and Ijeing soft and miry the labor on them is difdcnlt and 
tedious. When these incumbrances are remoA'cd the Avhole surface must be covered 
Avith a cdating of four to eight inches of sand. This is done in the same manner as 
the turf is remoA^ed, in small cars run by hand on the movable raihvays. Tho sand is 
taken from the shores where it usually abounds, and scattered over the muck ; when, 
if properly drained and ditched, it is ready for the vines. The sand is essential, for 
while the vines will grow luxuriantly on the muck, so will tlie Aveeds and grass, and 
the Amines Avould bo smothered and choked ; besides, the silex is a necessary ingredient 
for the health of the plant. Pure Avhito sand is essential. Clay, or even a loamy 
sand, is inimical to the cranberry, and should bo studiously avoided. 

The vines are planted in rows two to three feet apart and from tAveive to eighteen 
inches in the roAA^ This is the more usual mode, though the plan Agarics. Some place the 
plants eighteen inciies apart each Avay. The planting should bo as early in the spring 
as i^ossible, to secure a good growth. 

The cost of preparing and planting varies with tho character of the ground. The 
savanna, which requires simply turfmg," when it is ready for the ploA\" and then for 
X)lp.nbin<rj is the least expensive, and it may also bo remarked, the least A aluable. The 
cost Agarics from ijplSO to $200 per acre. The labor and expense of improving SAvamp 
lands are mucli greater, the amount from the beginning until planting is completed 
A^avying from ^'dOO to $^'dO, and in some cases reaching $000 per a.cre, including ditches 
and eml3;inkments, dams and gates for regulating tho flowing. After this there is an 
expense of to i^l.O per acre for two or more years, until the ground is wholly coated 
by A'ines and the fruiting begins. 

Though A'arious methods of treatment for the second and third years have been pur- 
sued, experience has demonstrated that the simplest mode is the best. The hoe is 
rarely needed to cradicnte weeds and grass, and its use, or that of the plow and culti- 
vator used by some, is in jurious. The Avceds and grass are best eradicated by hand 
pulling, v> hieh ]n'eA^ents injury to the roots and the tender running Annes. The hoe 
may be used to level the surface and to make drains from low spots so that there shall 
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be no stagnant water. Sluices should be made to c^arry tbe water off rapidly after 
flowing or after heavy rains. 

The usual time for flowing is fcom the last of October to the first of May, and eighteen 
to twenty-four inches of water are sufficient. Son^e cultivators advise a flow of water 
for twenty-four hours in the first week of June, when it can be done rapidly and safely. 
The water is then drawn off, and the plants, under fche genial influences of the sun 
and moisture, are soon covered with the tiny pink- white blossom, and the fruit quickly 
appears. All that is now needed is to keep a supply of moisture, during the drought 
of summer, till the harvest calls for more active operations. 

There are drawbacks to the results, and enemies to the vine and fruits to be resisted, 
as with almost all other fruits. First, excess of dryness, especially in savanna fields ; 
second, the vine worm, which commences its ravages in the latter part of June and, if 
not destroyed in a few days, makes sad havoc with the most promising fields. 

The worm is not two inches in length, and in circumference not larger than a fine 
thread, and so nearly the color of the vinos as to escape observation unless the vines 
are continually examined. The only premonition is the appearance of a vine here and 
there as if touched by fire ; upon closer examination it will be found girdled near the 
ground and the plant killed. The worm passes from vine to vine, and, if not arrested, 
the destruction, not only of the fruit, but of the jilant, is ine\dtable. If, when the vines 
are so attacked, the gates are opened and the ground flooded for twenty-four hours, 
the surface will be found covered by legions of these worms, and the bogs will be safe 
ft>r the year. If there is no arrangement for flowiug, the bog is at the mercy of this 
minute but destructive foe. Statements are given of great destruction by these pests. 
So far, however, the extent of their ravages is quite limited, yet sufficient to put culti- 
vators on their guard. 

There is a worm, somewhat resembling the apple worm, which destroys the fruit. 
It is not as yet very common or formidable, and it is claimed that winter flow- 
ing is destructive to this peat. In some places, last year, complaints were made of 
grasshoppers. These must have been on savanna grounds, as flowing would be equally 
as destructive to them as to the worms. The injury from these insects is exceptional. 
Many have had bogs for years without any annoyance from them. 

PKODUCT. 

The amount of product varies so that it is difficult to fix an average. It chiefly de- 
pends on the soil, the care of the young vines, and the ability to flow, and thus to 
counteract the influences prejudicial to the crop. Some will and should be quite con- 
tent with 50 bushels per acre. The quantity increases from that amount up to IQO, to 
200, and even to 400 bushels per acre, the latter yield being confined to a few favored 
spots. Some claim 150 to 200 bushels as the average per acre of ^ood bogs, but a more 
careful opinion places it at 100 bushek, arid surely this ought to be sufficient to satisfy 
the most ambitious. 

PRICES. 



The gross price of this fruit ranges from $3 to $8 per bushel, depending principally 
upon the quantity in market and the supply of other fruit. The rates for seven years 
in Philadelphia, according to the market reports, have been as follows : 



Per barrel. 

October, 1883 $12 15 

" 1864 11 00 

1865 14 GO 

" 1866 15 00 

1867 16 00 

" 1868 28 00 

1869. 10 00 



Per barrel 

February, 18G4 §15 00 

1865 14 00 

1866 15 00 

1807 16 00 

1868* 24 00 

I860 32 00 

" 1870 24 00 



In 1868 the amount produced was but about haK thew average yield. The yield in 
1869 v/as largely increased, and as all fruits were unusually abundant they sold low, 
ranging from ^10 to $14 per barrel in the fall, but regularly advanced tlirough the 
winter until, in February, the rate was $20 to $24 per barrel. 



EXP33N8ES. 



The expenses are, picking, at an average of 50 cents per bushel ; •boxes, 25. cents, 
and barrels 50 to 80 cents each. To this ate added packin,^>•, freight, and commission ; 
in the aggregate, $1 30 to $1 60 per bushel, leaving $2 to |3 per bushel as profit. 

Thus it Will be seen that the profits i>er acre are from $100 to $300, and even up to 
$600 in a few exceptional cases. One of tho oldest cultivators writes that his bog of 
ten acres has averaged 225 busllels per acre for eighteen years ; last year he gathered 



" In February, 1808, they ^vere $33 per barrel in I^ew York. 
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275 ])uslicls j)cr acrC; and the net proceeds were §6,200. This is large, but not 'without 
precedent. 

RESULTS. 

A fc'Av results arc (jjivcn from reliable information, omitting names : A lady from one 
acre realized -^^1.000 from a single crop. A gentlemen paid J^l.OOO i)er acre for eight 
acreSj n nd the next year gathered 1,000 bnshels, valned at $4,000. One x^erson in Bur- 
lington Comity, from twenty acres, realized $8,000. A park of thirt;/ acres produced, in 
I8'dH, ^10,000, iind in eight years !^48,000. Another person from t ,venty-one acres got 
for his crop i*)8,OrO. From a twelve-acre park a gentleman in Ocean County picked 
l/JOO bushels, nettnig him Siii7,000. A seven-acre lot in Bnrliugton County, yielded in 
18G7, 1,150 busluds, worth |i4 per bnshel — !^4,G00 ; and an adjoining tract of about the 
same size yielded $3,450. A gentlenum in Capo May Conntv has two acres ; his crop 
in 1837 Av^is 750 bushels, worth $2,000; i]i 1868 the crop Avas 600 bushels, worth $3,200. 
A ten-acre lot, near Tom's River, Ocean County, in 1867, prodnced $5,000 ; in 1868, 900 
busbels, $6,000 ; in 1860, $5.000— for the three years, $16,000. The owner Avas offered 
and refused $2,000 x^eu acre for his lot. 

ACREAGE. 

TJie qnantity of land nnder cranberry cnltivation in Kow Jersey is large, and is an- 
nnally increasiug. The connty of Ocean has perhaps more cedar SAvanip and marsh 
snital)le for this business than any other ; and Avhile the number of acres nnder culti- 
vation is great, there is a large body not yet appropriated to this crop. The best esti- 
mate tbat can be drawn makes the number of acres in bearing at least 600, and 1,000 
acres more have been x)lanted within three years, and are not yet X)rodnctive. 

The next connty in order of acreage suitable for this pnrpose is Bnrlington, with a 
like number in bearing, and an equal amount of prodnct. Atlantic County has nj)- 
ward ol 100 acres in bearing, and 500 not yet x^voducing. Then follow Monmonth, 
Camdfu, Gloucester, Salem aud Cape May, Avith less acreage, x^erhaps 400 acres in the 
aggrega.t*^ of benring viiies, and 1,000 acres of recent planting. 

This makes a total for the State of abont 1,800 acres in full bearing, aud 4,000 acres 
not yet producing ; and a total x^i'oduct of 150,000 bushels for the year 1869, worth, at 
$3 per bushel, $450,000. 

These amounts, hoAvever, are Ijut estimates, as it is difhcnlt to ascertain AAith auj- cer- 
tainty, excex)t in a few townshix^s, the precise amount either of the x^lants, acreage, or 
the x)rodnet. 

PICKING CRANBERRIES. 

The month of October is the season for gathering the crop. The xncking is usually 
done by Avomen, boys, girls, and inen not able to labor as full hands. The lyvice ])n.\d 
is from 40 to 60 cents Y)(ir bushel. The quantity for a day's AA'ork Agarics from 2 to 4 
bushels, according to the abundance of the crox-) and the skill of the ox^erators. A 
crox:> of 1,000 bushels, at an average rate of 3 bushels x^cr day's Avork, requires 12 x>ick- 
ers for the month. There are often from 50 to 200 engaged on the same marsh. This 
crox^, Avith the other berry crops of South Jersey, gives emx)loyment to many thou- 
sands during the greater x^art of the summer and fall seasons. 

In the districts Avhere small fruits are largely cultiA'ated, as in Vineland, Hanimon- 
ton, and other settlements less extensiv^e, they commence in June with straAvberries ; 
from these in about a month they pass to rasx')berries ; then folloAV blacldierries. In 
August the Avhortleberry crox^ commences, Avhen the x'ickers scatter through the 
sAvamx^s and ux)lands, Avhere they gather ad Uhltnm the Avhole crox^ as their OAvn, as Avas 
formerly the case Avith the Aviid cranberry. When these are gathered, commences the 
cranljerry x^icking, AA'hich extends up to IS'ovember, iind industrious x^ickers acquire 
a good return for their summer's Avork. 

It is a xdeasing sight to AA^tness one hundred to tAA'o Imndred jnen, Avomen, and 
children engaged in this business. As the x^ay depends on the quantity gathered, there 
is much rivalry to secure the largest amount. They operate luider the direction of an 
OA^crseer, Avho regulates the order of the work, marking out the x^lots, and keeping 
talkf of the iiumber of bushels, AAdiich is designated by tickets handed to the x>icker for 
each bushel pour(Ml into the boxes x^laccd at the sides of the bog. 

TACKING. 

After the berries are liai'A'Csted, they should be overhauled, cleaned, and x^laced in 
barrels or boxes for market. The barrels may be sugar and ax')ple barrels, or those 
made exx)ressly for this xnir])ose. Ninety quarts are considered a barrel. The boxes 
are made of narrow strix^s of pine or cedar, with a (liA'ision in tiie center, and Avill con 
tain one or one and one-half bushel each. 



THE ^ ONION. 



213 



Boxes are preferred as tliey are more easily handled, and from their size and open 
constr action allow a freer ventilation, and thus tend to keep the fruit from heating, 
thereby preserving it longer and in better condition. Besides this, the boxes are more 
salable in bulk, a box being for many purchasers a desirable quantity. The fi-uit thus 
packed and stored in a cool and dry location will keep for six or eight months in good 
condition with little loss or shrinkage. 

New York, PhUadelphia, Boston, and Baltimore are the leading markets, where 
they are purchased by large dealers, who distribute them throughout the whole coun- 
try. The domestic trade is continually enlarging, while shipments are made to Eng- 
land, France, and the West Indies, and this foreign demand is increasing. 
^ The question is asked, will the demand be equal to the product from increased quan- 
tity of land brought under cultivation, will it be advisable to engage in this busi 
ness — will it be profitable ? The answer to these questions is, under certain qualifica- 
tions, yes. Past experience shows that good fruits will command large prices, and 
that the demand, although the quantity has wonderfully increased, has been quite 
.equal to the supply. This fruit, from its quality of remaining so long in perfection 
without expense or loss, has an additional value, and must be a staple article in this 
line of product. Probably not one-half of the inhabitants of the United States have 
ever tasted a cranberry. 

While those who are seeking land for this culture should endeavor to secure all the 
elements of success, and should see that, when prepared and planted, the bog has 
proper care, individuals may with propriety turn to account, in this business, any 
land they may have on their farms, although not of the first class, as in this way a few 
acres may yield more than the product of the remainder of the farm. 

Companies should select one hundred to two hundred acres, and this will require the 
supervision of a competent agent ; first to plan the plots, embankments, dams, and 
ditches ; and second, when the planting is done, to cultivate the vines, and especially 
to attend to the harvesting and marketing of the product. Much depends on the 
ability and faithfulness of the agent. A bog combining the requisite qualities may bo 
confidently expected to make a large yield and a profit of twenty-five to fifty per cent, 
from year to year. This is well tested by past experience. Says a large cultivator, ^'I 
know of nothing half so profitable.'' 

The reason why this business has not made more rapid progress is the want of easy 
communication in this part of the State, arising from the sandy roads so general, and 
the absence of railroads. Now, however, railroads are being made through every part, 
and the eflect is to develop the resources, and to show the peculiar fitness of this soil 
and its favorable location for the raising of the variety of fruits and vegetables fitted 
for the markets of Philadelphia and New York. 

The advantages which have built up Vineland, Hammonton, and other places, being 
now enjoyed by large districts hitherto isolated, will give them grpwth and prosperity, 
and open up all South Jersey, and in a few years make it the fruit and vegetable gar- 
den of the great cities on either side, and the cranberry will be one of its most impor- 
tant products. 



THE ONION. 

The onion {AlUim cepa) belongs to the lily family, which includes a 
large number of bulbous plants widely disseminated over the earth, but 
principally confined to the temperate zones. Its exact habitat is unknown 
On the Eastern continent it grows in its greatest perfection in the warm 
countries of Egypt, Spain, and Portugal ; but in the United States it is 
found to succeed best in more northern latitudes. In the coldet portions 
of our country it has been found necessary to shorten its season of ma- 
turity by originating early and vigorous varieties, and to stimulate them 
into as rapid and healthy growth as possible 5 and this may be accom- 
plished by selecting from year to year those onions which mature first, 
and then sowing their seeds. 

VARIETIES. 

The first requisite for success in growing onions from the seeds is to 
get the variety best adapted to the locality in which it is to be culti- 
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viitexl^ ami also seeds of tuo best quality. A neglect of tliis care maybe 
regarded as tlio lirst cause of failure in cultivatiag tliis plant. A vari- 
ety will ueA or reproduce itself exactly from its seeds, altliougli wlien it 
has become ^^set '^ by long cultivation and selection it will sometimes 
reproduce itself ibr many' yeai^s vritli little variation. The onion is gov- 
erned by the same law in this respect as other plants. Occasionally the 
difibrences in color are so groat that one variety vrill ho ^^']lite^ another 
red, yellovr, or broumj but the most comraon variations relate to the 
shape of the bulbSj some being more cylindrical, more fiattened, or more 
spherical tlian otlicrs. The viii'iation wliicli occasions the most trouble 
to the cultivator, and requires tlie n^ost skill and watclinilness to coun- 
teract, is the thick neck or scallion, an imperfect ibrm which onions gen- 
erally have in their wild state, and to which there is a natural tendency 
to revert. This peculiarity depends ])rincipal]y on this natural tendency 
to A^ariation, althougli the character of soil and cultivation have consid- 
erable iniineiice. The true remedy ibr this diiilcnlty must be sought in 
the selection of the onions to cultivate for seed. 

Tlie selection of a variety must de]")end upoui tlie locality m which it 
is to 1)0 ciilti\'ated. For cold climates^n w^hich the seasons are short, and 
consequently little time is given for maturing the plant, the earliest va- 
rietiesrshould be chosen. In v/arm climates, Vvdiere the seasons are longer, 
later varieties may be grown. In ^sqv/ England, especially north of 
ConnecticAit, the vVilow Danvers is generally cultivated, and found to 
succeed best. It is quite early, of good form, line flavor, tbough not 
very tender, heep^s well, and is very proline. 

TheLarge Ked' Wetheislield is probably more extensively cultivated in 
this country than auy other variety. The globeform is generally preferred 
to the fiat.' Although n.ot no eaiiy as the latter by ab.out ten days, it is 
more j^rolihc and bettc^r ibr the niarkct. South of J\rassac]iusetts and 
throughout the great West and the Southero States it is very generally 
(iultivated for the main crop l)y all those who make onioji growiug a busi- 
ness. It is said to produce a'^greatcr yield, and to keej-) longer than any 
other variety. This onion and the Yellow Danvers may be said to be the 
great marlcet varieties of tl)e United States. 

Tlie Yellow Onio-i, sOiUetimes im]:>roperly called the Silver Skin, is 
cultivated in some localities in the Middle and the Southern States, and 
is oftven seen in the markets of Philadelpliia and Washington. The Sil- 
ver Skin, or AVivite Portugal of IS'ew England, which has a silvery white 
skin, like white paiper, is cultivated to a coi^siderable extent for the early 
market, irom set3,'on account of its pleasant ilavor^ but, being a poor 
kee])er, it is not grown for the naaiu crop. 

EErrOINC^- DOAVN THE TOPS. 

It is sometimes thouglit tiiat by bending down the tops of the onioie^ 
two or three inches above the bulbs, or rolling the ground Imrd beibrc^ 
sowing, or keeping it entirely away from the bulbs while growing, will 
iprevent them i'roui beconiing scallions ,• but it is novv^ generally believed 
by our best onion growers that any mechanical means of this liind liave 
little or no inliuence in changing the form of the onion from that which 
nature intended to give it. it is, doubtless, better for the bulbs to grow 
priiicipally out of tlie ground, but there is danger in removing the soil, 
{'specially VvdiCfi they are small, of letting in the sucl upon the tender roots. 
The seeds are so lightly covered that no danger need be feared that the 
soil about the onion will huerfere with the forming of the bulb. There 
is, however, advantage in rolling or presshig the grour.d slightly after 
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the seeds have been sown, thus preventing it from drying; on the surface, 
or being blown from the seeds, whieli might retard or entirely prevent 
their germination. 

EAISma SEEDS. 

To Iveep a variety from deterioration by running to scallions, or be- 
coming imperfect in the shape of the bulb, or too late, the largest and 
most perfect bulbs should be selected annually for seed. The qualities 
most to be desired are early maturity, thin necks, and tops that wither 
down to the surface of the bulbs, thus avoiding late growing onions, and 
the seallion form as much as possible. By persistence in this course 
from year to year, early varieties or late, globulp.r forms or Hat, may be 
produced at pleasure. 

The onions thus selected for seed should be planted in drills three feet 
apart, in well-manured land, in early spring, the distance between the 
onions in the drill being eight to twelve inches. They should be covered 
so as to leave the necli about half an inch below the surface, and the ground 
be pressed gently around tliem. A stake should be set by the side of 
each to which the stalks must be tied for support. If different varieties 
are cultivated, they should he set in separate plats, nt least twenty rods 
distant, to prevent cross-breeding and the consequent deterioration of 
the varieties. iSTo attendance is necessary, except to draw a little earth 
around the bulbs, to Ivcep them clear of weeds, and to keep the stalks 
securely tied to the stakes. Care should be taken in hoeing and tying 
not to bruise the stalks. 

As soon as the seed capsules begin to turn brown and show signs of 
opening, the heads may be cut off about six inches below the top of the 
stalks and tied up in small bunches, or spread on a floor or lattice-work 
in a dry or airy place till dry enough to be beaten out, after which the 
seeds should be cleaned and put in small bags or boxes, and be kept in 
a dry and inoderately cool place till wanted for use. 

-WUAT SEEDS SHOULD BE SOWN. 

Only the nev/est and freshest seeds should be sown. Experienced 
cultivators of the onion say that the seeds will not retain the power of 
vigorous growth more than one year. A vigorous plant can be grown 
only from a healthy seed 5 hence the necessity of sowing seeds of the 
previous year's growth. Their germinating i)ower should always be 
tested before sov/ing. This may be done by planting a few in a hot- 
bed, or in a box of earth kept in a moderately cool room in the house. 
If only a short time is allowed, they may be placed in moistened cotton 
or moss, in which tliey will begin to grow in three or four days if of 
good quality. 

The hirgest and lieaviest seeds generally produce the best and largest 
onions, and sliould be carefully separated by a sieve from the small ones 
l)efore sovving. Their weight may be tested by immersion in water and 
drying tliem in the sun as soon as possible. The light seeds will rise to 
tlie sarfaee, and the heavy ones, lit for sowing, will sink to the bottom. 

These principles are of i'undamental importance, and, if adopted and 
practiced from year to year, will prevent, in a great measure, the de- 
terioration of varieties, which is so much complained of and frequently 
so little understood. 

THE SOIL. 

Nev,' imoA Ia not favor.vbie to the growth of the onion. It should be 
cultivaU d at l(%ast two years with some other crop, as corn followed by 



216 



AGHICULTUPvAL REPORT. 



potatoes or ca rrots. . If a proper amount of man are is applied yearly tlie 
ouion may be cultivatetl many years on the same land with decided ad- 
vantage. B. J, Mnnro, of Bristol, PJiode Island, says one lot of land in 
that town is known to have been cultivated vs ith the onion seventy-one 
years in succession. In Scotland a piece has been cultivated one hun- 
dred years without any diminution of the crop. 

Soils are scarcely ever rich enough, naturally, for this plant, and hence 
liberal quantities of .maimre must be applied. Too much is very rareh 
used — generally too little. The same piece of land that will produce 
four or five hundred bushels of onions by common manuring, may be 
made to yield eight or nine hundred bushels by a generous dressing 
with the materials which the nature of the plant requires for rai3id 
growth. This principle is of the first imx^ortance, and if a man will not 
manure his ground highly he need not expect to become a successfii^i 
onion grower. 

ORaANIC ELEMENTS OF THE ONION. 

"The bulb,*' says a distinguished chemist, contains much sugar, 
gum, and mucilage; a considerable quantity of albumen, and other pro- 
tein compounds, and an acrid, volatile, essential oil, which may be ob- 
taini^d by distilling onions with water. This volatile oil is distinguished 
from other essential oils by a most penetrating smell, and by a large 
proportion of sulphur, which enters into the composition. Few essential 
oils contain sulphur, and the essential oils of onions, of garlics, and of 
mustard, which all contain much sulphur, thus differ from most others, 
which consist generally of carbon and hydrogen, or carbon, hydrogen, 
and oxygen.'^ 

The composition of these organic elements may be seen in the follow- 
ing statement : 





Sugar. 


Glim. 


Mucilage. 


Albumen. 


Carbon 


42. 1 


42.3 


42.9 


53. 5 


and nitrogen . . . 


15.5 


Hydrogen 


G. 4 


6.9 


5.1 


7.0 


and pbospboms. 


0.4 




51.5 


50.8 


52.0 


22.0 




l.G 












100.0 


100.0 


100.0 


100. 0 



Protein is a white, flocculent substance, very similar in composition 
to albumen, but the exact proportions of its elements are not known. 
The composition of the essential oil of the onion consists, by weight, of 
about six parts of carbon, five parts of hydrogen, and largely of sulphur, 
but the parts of the latter have not yet been determined. 

It will be seen that carbon, oxygen, and nitrogen are found in large 
quantities, and therefore must form an important part of the different 
manures employed in its cultivation. 

J. r. W. Johnston has ascertained, by chemical analysis, that the 
bulb, when dried, contains 25 to 30 per cent, of gluten, or albuminous 
matter, which causes it to rank with the pea and bean in its highly nu- 
tritious qualities. According to the best medical authority it increases 
the appetite, promotes digestion when taken in moderate quantities, and 
is often used with good effect in colds and dropsical affections. 

INORGANIC ELEMENTS. 

"When burned," says Dr. T. Richardson, " the bulb of the onion leaves 
an ash amounting to 0.4G per cent, of the weight of the bulb in its nat- 
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nral state, or 8.80 per cent, calculated dry. The stalk of the plant in its 
natural state leaves 0.84 per cent., and when dried at 212^ Fahrenheit, 
9.35 per cent, of ash.'' 

If we suppose the ashes to be divided into 100 parts, the following- 
table will show the number of parts of the different substances which 
compose the whole: 





Bulb. 


Stalk. 

1 


Potasli 


32. 35 
S. 04 
2. 70 
12. (H5 
15.09 


13. OS 

14. 43 
Trace. 

25. 10 


Soda 


Magnesia 




Pliosphoric acid 







Sulplmric acid 



Phosphate of iron. . 
Chloride of sodium. 



I5ulb. 



8. 34 
3.04 
12. 2y 
4. 49 



Stalk. 



10. 50 
19. 77 
10. Gl 
Crace. 



It will be seen that forty-live parts, or nearly one-half, of the ashes of 
the bulb are potash and lime, and twenty-seven parts contain phos- 
phoric acid. Only four parts contain chloride of sodium, or common 
salt. A soil, therefore, best adapted to the growtli of the onion, must 
contain not only carbon, oxygen, and nitrogen, which are found in 
abundance in the organic parts of the bulb, but also large quantities of 
potash, lime, and phosphates, which are contained in the ashes, or in- 
organic parts. ¥hese substances must be supplied by manures when not 
found in sufficient quantities in the soil. 



MANURES. 



The manures most commonly employed in cultivating the onion are 
cow manure, horse manure, hog manure, night soil, poudrette,* guano, 
bones, wood ashes, and sea- weed. Their composition is as follows: 



Carbon 

Hydrogen 

Oxygen 

Nitrogen 

Salta and other earths 



Cow manure. 



39. 8 
4.7 

35.5 
2. G 

17.4 



100.0 



nor 80 manure. 



38.0 
5.0 

36.4 
2.7 

17.3 



Hog manure. 



38. 7 
4.8 

32.5 
3.4 

20.6 



100.0 



Night soil. 



Water 73.3 

Albumen 9 

Bile 9 

Animal matters Ifi. 7 

f Salta 1.2 

i TJudecomposed food. 7.0 

100.0 



A review of the elementary constituents of the organic and the inorganic 
substan(?ies of the onion shows that carbon, oxygen, nitrogen, potash, 
lime, and phosphorus form the principal parts. Carbon and'oxygen are 
found in nearly equal proportions in the different manures commonly 
employed, and they are also furnished in so large quantities from the 
air— much larger than from the earth— that, although they form by far 
the largest part of the plant, the effects of the different manures abound- 
ing in these substances are not so obvious as those containing other ele- 
ments not so uniformly distributed. The value of manures is estimated 
principally by the quantity of nitrogen and phosphates they contain 5 
because they enter largely into the composition of plants in general, and 
are not so commonly found in large quantities in the earth as carbon 
and oxygen. 

Peruvian guano contains the largest amount of nitrogen and phos- 
phates^^ the manures in the list, and night soil ranks next. 

'* Poudrette is night-soil dried and mixed with charcoal to remove its odor. 
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Consequently tliey are the most powerful fertilizers. Heii mauuie is 
similar ill its composition to guano, and may be used witli good results. 
Wood aslies contain great quantities of lime and potasL, wliicli enter 
largely into tlie onion^ and, on this account, and because tliey help to 
decompose tlie organic substances in the earth and to liberate carbonic 
acid, Jire excellent manures. Bones contain about fifty per cent, ot 
phosphate 01 lime imd forty-three per cent, of animal matter, Yihicli 
aboniuls in nitrogen, and when ground to a fine po^Yder make a i^ower- 
ful fertilizer for the onion. Sea- weed also contain. s phosphates in con- 
siderable quantity, and makes an excellent fertilizer, wliere applied in a 
decomposed state, or after iiaving been burned to asiies. Korse manure 
contains inore nitrogen, and ])liosphates than cow nranure, and is regarded 
by many growers as better for the onion ; but, unless it is kept from 
heating, by keeping it cool and wet, or by mixing it with soil or cow 
manure, the nitrogen is expelled in the forni of ammonia, and it becomes 
almost worthless. Cow manure contains all the elements necessary for 
the growth of the onion, and good crox;s can be raised from this manure 
alone; but the earthy portions are so small in quantity that an extra 
crop cannot be grown in common or primitive soils without the addition 
of some other manure, as wood ashes, guano, bone dust, &c., which con- 
tain large quajitities of phosphates, potash, nitrogen., and sulphur, which 
form so large a jiart of the onion. Hog manure ranks next to night 
soil in the amount of nitrogen and i^hosphates which it contains, and is 
consequently much superior to cow or horse manure for plants which 
are large feeders like the onion. 

About 4.5 per cent, of the ashes of the bulb of the onion., or oriC pr.rt 
in two hiindrcMl and tifty of the whole bulb, are chloride of sodium or 
common salt, a very small quantity, indeed, but yet necessary to the 
perfect growth of the plant. If enongh is not found in the soil naturally, 
a little should be added, having been so finely ground tliat it will mix 
uniformly with ever,v x)art of the grouiul to which it is applied. Some 
onion growers have recommended three bushels to an acre, or a 
more than a pint to a square rod. This would certainly be a great 
abundance: perhaps two and a balf bushels to the acre would be better. 

KIND AND QUANTITY OF MANURE. 

The manure used in the culture of the onion should alv/ays be 
thoroughly decomposed. Green manures are not at all adapted to its 
nature. They do not act quick enough. The kind to be employed and 
the quantity applied to an acre must depend upon the composition and 
condition of the soil selected. If the soil is of primitive origin, like that 
of ]>rew England, having been formed principally from the disintegra- 
tion of granite and gneiss rocks, manures containing lime, potash, and 
phospha^tes, in inivt, at least, would be much more necessary than on the 
alluvial soils of the j)rairies, and fertile river banlcs of the Yf estern 
Staotes, in Vv^hicli these substances abound, having been derived from the 
decomposition of limestone, shell, and bones, which form the principal 
part of it. Indeed, in some parts of these States, the carbonates, sul- 
] >hates, and phosphates abound to such an extent that onions of the best 
(uiality and in large quantities can be grown without any manure at all. 
in Egypt, so famous in ancient times for its excellent onions, they have 
been (ailtivated from, time immemorial in a similar soil, formed by the 
annual inundations of the Mle, and are among the best in the world. 

For common soils which have been cultivated two years with some 
otber crop, as they always should be, and are in a condition to produce 
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fifty bnsliela of corn to an acre, ci,^'lit, tei), or tv;elvo cords of fine cow 
or liorse manure, ^vitliont otlier fertilizers, will be reqnired to insure 
a good crop. Some cultivators api)ly tvrenty-five coids ot cow or 
liorse manure to an acre, when the onions are .-^Town from bulh.s or 
sets, and require mucli f )rcin,!:>' for trie earhr niarivct. Ii hog manure 
or night soil is used, a. less quantity juay be applied ia pro])ertion to 
its value as compr^red Vvith. co\v inanui^e, Avhich is taken ns the 
standard. 



Stable manures should be applied hi the hill ]}y spreading eveiUy upon 
the surface, and be plowed in to tlie deptli of seven or eight inclies, the 
soil at the same time being loosened three or four iuelies deeper l)y sub- 
soiling, if it can be conveniently doiu^ M;iuy advantages are gained by 
fall plowing. T'lie soil is pulverized hy tie? frosts of winter, and dries 
sooner in sprlug, and can, tlierelbre, be worlvcvl inueh earlier in the 
season, whicli is a very iaiportai^t eousideratioji, esj^eeiaily when culti- 
vating the onion from the seed. Tlie larvae of iusccts which have 
concealed themselves iu the? ground, and, if undisturbed, would come 
forth in a i^erfect state nt tlie approaeli of spring ami injure the young 
crop, V7iU be destroyed. The laanure is also m.ore thoroughly incorpo- 
rated Vvdtli the soil: and the liquid portions, wJiich are separated by the 
rains, are absorbed, ami kept in store for Ihe nourishment of the deli- 
cate roots of the plarits, as soou as they strike into the earth in early 
spring. 

The ground sijould be plowed again in the spring about live Inches 
deep, as early as it cnn be pro])erly Avorked, aud the fertilizers for top 
dressing, as ashes^ guano, ])0i;drctte, bone dust, ])hospimtes, &c., after- 
ward applied to tlie surtaee and carefully liarrowed in. 1^'our or five 
inches of the i;uriace should always be made much richer than that 
below. lTothii3g iuore is necessary in i^reparing tlie ground for sow- 
ing the seeds, except to remove all stones aiud clods, nud to rake 
smooth. 



The time of so'ving the seeds of tlio onion is of the first im]}ortance, 
and. a neglect to sovr tljeui early ]na;>^ be regarded as another cause of 



and the cool an.d moist we[ither of spring is tlie most favorable tiarc for 
it to take firm root, and get a good start before the approach of tlie hot 
and dry weather of summer. If this opportunity is neglected, no sub- 
sequent culture, hovrever careful, vrill iiuike up for it, and perfect bulbs 
Vvdll not be formed. Wlietlier at the north or tlie south, the rule is to 
sovf as early in the spring as the ground, is dry enough to b/e \vorked. 
When once the seeds have Sjirouted, they vrill not afterward be iirjared 
by the cold or frost. 

The seeds, if good, should be sown about one-tliirdL of an incli npart, 
in drills fourteen inches asunder, and covered half an incli deep, i'our 
pounds of seeils are required for an acre. AYhen the onions are five or 
six inches liigh, they need to be thinned out to an iuch and a hailf or tv/o 
inches apart, if they are ci'owded uo iajury will be done, as they wiU 
readily turn upon their sides and grow abundantly h-rge. If, howe\ ^rr, 
it is desired to raise very large onions, without regard to quor; tity, more 
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Space sljould l)c given tlieiii. An experienced oiiion-grower gives the fol- 
lowing direction for thinning : 

Tliin to one incli, if tLo gvo n ml iw very rich ; if niediuiu, to Uvo hwhcri- if poor, to 
three iuches. One inch may seem to make near nein-hhors, Imt tlx^. vrrlter lias practiced 
this phin on fu'st-chrss soil, ami fonnd thattlio onions j;to\v (jnite L^.rc^e enon«i,'h. I liavo 
had them yichl live hnshcls to a sqnare rod Ibr several rods to^C;:eMicr. 

The vsowing can be done "better and ninch more expeditiously ^yitli a 
machine than by hand. Some of tliese seed-sowers Avill make two drills 
at once^ sow the seeds very evenly^ and cover thorn at tlic same time. If 
the machine is not constructed to perform the co^'ering, it may be done 
by running a small roller, or shoving a hoe length vvise along the drills. 
A trial of the seed-sower may be made before so Vving by adjusting the 
slides and running it ov^er a clean tloor, where the seeds may be seen 
and their proper distance ascertained. After sowing the seeds the ground 
should be rolled lightly to prevent tlie surface from drying, thus hasten- 
ing the germination of the seeds. 

HOEING-. 

Hoeing must commence as soon as the rovvs of onions can be seen, 
and before the weeds get any start. This early hoeing is indispensable 
to success. It should be continued through the season at intervals of 
about two weeks, or often enough to keep the ground so clean that no 
weed can ever be seen upon it. And after the onions have been gath- 
ered, no weeds should be allowed to grow, since they will exhaust the 
soil, and deposit their seeds to the injury of next yearns crop. This 
wwk is now^ generally performed with a machine. Some machines are 
constructed with a hoe and rakes, adjusted in such a way that they will 
cut up all the weeds betw^een the rows, and loosen the ground sufficiently 
on the surface. The weeds between the onions in the drills may be re 
moved by hand 5 or a common wooden rake run Irghtly and obliquelj' 
across the roys, when the onions are out of the double, will generall;^ 
remove the weeds, and break up the thin crust of the surface sufficiently 
One man, with a good machine, can keei) tw^o acres free from weeds with 
out extra exertion. 

A¥hen a machine cannot be had, a hand-hoe, if properly constructed, 
may be used with considerable success. The best form of a hoe of this 
kind, for x)erfect and expeditious hoeing, may be made by taking a piece 
of steel plate ten inches long and two wide, making both edges sharp by 
grinding upon the upper suriace, that the lower may be perfectly flat, 
and then riveting it to the ends of the two prongs of an iron shank, the 
prongs having been bent in such a way that when the shank is put into 
the handle, and the handle held in the position most convenient for hoe- 
ing, the hoe will be perfectly flat on the surface of the ground. It should 
be kept sharp, and run along flat, backward and forward, between the 
rows, just below the surface of the ground. With such an instrument, 
a man will hoe half an acre to an acre a day. 

IIAKVESTING- AND STORINa. 

The proper time to harvest onions is when the tops have turned to a 
brown or yellow color, and fallen down. In the middle and the north- 
ern States, this usually takes place in the latter part of August, or in 
Sejjtember. They should be imlled by hand or with a wooden rake, 
and then allowed to remain on the ground three or four days to dry. 
After they are dried, if large quantities are to be stored, they may be 
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tlirowTL into piles containing two or tliree busliels, and left in this con- 
dition two or tliree weeks, covering them with caps in case of rain. They 
should then be opened and allowed to dry two or three days before stor- 
ing. 

After cutting off the tops about an inch from the bulb the latter may be 
taken to bins in the store-house or cellar, and kept for market or for 
winter use. In latitudes south of New York^ they may be kept in bins, 
in chambers, or on lofts, piled a foot deep, and covered a foot and a half 
deep with straw or hay, and filled in about the sides of the bins, where 
spaces should be left, to tlie same thickness. They should not be dis- 
turbed till wanted to market in the spring. Any freezing is an injury, 
but a little freezing vvill not injure them materially, if they are not per- 
mitted to thaw till the freezing season is past. In latitudes north of this 
line they must, as a general rule, be kept in bins in the cellar. The cel- 
lar should be dry, airy, and cool, but not cold enough to freeze. 

Bins may be made in the form of shoal boxes, raised about a foot 
above the bottom of the cellar, aud placed, if desired, one above an- 
other at the same distance apart. The size may var^^ according to the 
quantity to be stored. Four feet wide and ten inches deep, the length 
varying according to circumstances, will make a very convenient bin. 
The bottom and sides may be made of strips of board four inches wide, 
nailed so as to leave a space of an inch between them. This will allow 
a free circulation of air, which will remove all moisture and prevent 
rotting. When the cellar is not perfectly dry or not well ventilated, 
the windows should be oi)ened for a short time, during warm days in 
winter. If only a small quantity is to be stored, and there is not time 
to i)repare a bin as directed, they may be put in barrels, with inch holes 
bored in the sides from the bottom to the top, so that air may circulate 
through them. Onions preserved by these methods may be kept in the 
northern States till May. 

GKOWINa THE SMALL BULBS. 

The bulbs or sets for biennial culture are grown by sowing the seeds 
thickly in drills in the spring, as in the annual mode, on very poor soil, 
and sometimes in a shady place, in order that they may not attain a 
size larger than peas before the end of the season. The seeds are also 
sown in some places, as at the North, in the middle of August, on soil 
as commonly prepared for onions, and by the close of the season they 
will be about the proper size for re-setting the next spring. The bulb 
must be pulled and dried ; and after cutting off the tops at an inch or 
more from the bulb-^ depending upon their dryness, stored in a barn or loft 
in layers of three or live inches and covered with hay a foot or more 
thick. If the climate is cold enough to freeze them, they may be put in 
the collar in bins, as directed for mature onions, only with the space be- 
tween the boards narrower. They should be examined occasionally 5 
and, if found damp or wet, should be stirred up carefully, that the air 
may have access and dry up the moisture. 

HESETTINa AND MATURINCI THE BULBS. 

In the spring, as soon as the ground can be properly worked, the 
bulbs should be reset in drills fourteen inches apart, and about three 
inches between the bulbs. The soil is prepared in the same manner as 
in the annual cultivation, unless the onions are to be forced in their 
growth for the market, when it must be made extremely rich. They 
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isiioiild bo .sot deep enough to enable tlienito retain tlieir i)osition in the 
ground, the bulb being covered about half an inch above the upper sur- 
ilice^ and the soil lightly rolled. The subsequent culture of hoeing^ 
top-dressing, &c., is the same as employed in the annual cuUivation. If 
any of the bulbs throw up wseed-stalks, tlie stalks should be cut oil' close to 
the bulb as soon as they begin to bulge ; ii cut ofr before this, they are 
liable to grow again and destroy the bulb. Onions raised in this vray 
are as good as when matured the first year from the seeds ; and when 
grown for the winter or spring market are pulled, dried, cUid stored iu 
the manner described for the annual cultivation. 

THE potA'j:o onio:t. 

This singular plant is a variety of the common onion, and produces 
neither ho VvX^r- stalks nor seeds. Its bulbs grow just below the surface 
of the ground, somewhat after the manner of the potato, and from this 
peculiarity it derives its name Allium ccpa^ var. tiiherosuvi^ or potato 
onion. The place of its origin is not known. It is said, by some au- 
thors, to have originated in Egypt, but it is hrst known to hLive been 
cultivated in the south of Scotland. The manner in Vvmich it originated 
may be explained on the principle of variation of species. Some species 
are so much changed by cultivation and climate as to render tliom inca- 
pable of producing seeds, as in this variety. 

The preparation of the soil, mode of culture, and storing both the 
small and the mature bulbs are the same as has been described for other 
onions. When a full-grov^ni or mature bulb is set in the ground in the 
spring, it gro^^^s and divides usually into five or six, sometimes even 
twelve, small bulbs, y»^hich at the close of the season'commonly attain 
the size of hazel nuts, or one-half or three-fourths of an inch in diame- 
ter, ill YQvy rich alluvial soils sonie irequently grow quite large, and 
may be sold in the market, or used for tlic table. The small tubers are 
preserved througli the winter and reset tJio next spring. In southern 
latitudes, where they are not inpired by the frost, they are sometim.es 
reset in Octo])er. At the end of the season they arrive at their full size, 
v/hich is about the same as the common varieties, from two and a half 
to three inches in diameter. 

The large or mature onions, from which it is desired to raise the small 
bulbs for "cultivation the next year, should be set cut yearly- in early 
spring by themselves in sulhcient quantity to afford an ample supply 
for planting the next season. They may be set six to eight inches apart, 
in drills fifteen inches from one another, and covered as directed for 
onions ibr raishig seed. The small bulbs which are produced Irom these 
large ones must be removed from the ground at the close of the season, 
and reset the next spring about three inches apart, in drills fourteen 
inches asunder, and culti'^'ated as previously directed for other kinds, 
except that the earth should not be so much removed from the bulbs, 
Care should bo takcii to divide the small bulbs before setting, so that 
none may bo double. 

Tliese onions are more hardy tlian those raised fi'om the seeds, and 
are rarely' attac;:ed by the onion hy. They are, tli.erch)re, well adapted 
to cold climates witii short seasons, ami to places infested with the onion 
tiy= Tbey are easily raised, a A ery sure crop, and well fitted tor garden 
culture and family use. Peter Henderson says : 

Hvo T)erliaps tho ]n.'t>t gT iiii iur riiuiliy uiij. 
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Ixlr. Hayward, of Eocliester, Xew York, who has ciilti\ uted tliem ox- 
ten si vely, says : 

Tliey are au excelieiit variety for taljlu ugc. o-ood kccperS; and, v^'liat is still bctlGr, 
a A^ery profitabl(3 croj). 

In some parts of tlic coimtry tbey are cultivated largeh^ as the best 
onion for the early market. In Bristol, Ehode I.sland, 2()/J00 buylicls 
were raised this year for that purpose, 100 bushels being sometimes grovrn 
upon an acre. The small bulbs for resetting are frequeiitly sold in the 
market, and arc worth $5 to $10 per bushel. 

THE TOP ONION. 

The top onion is another variety of the common onion, and is called 
the AUiiini cepa, yeLi\ proliferinn^ from the fact that it produces perfect off- 
spring, or bulbs, on the llovrer stalks. The stalks bear iiowers, but, in- 
stead of developing seeds in them like most other plants, a cluster of 
small onions is produced, varying in number from live or six to thirty, 
and in size from half an inch to an inch diameter. 

This variety is propagated entirely from top bulbs, itnd, like the po- 
tato onion, requires two years to mature the crop. To rrtise the small 
top tubers for the cultivation of the main crop the next year, large onions 
which have matured in the ground by the growth of one year are planted 
in April in northern climates, and in October in the southern, being set 
six or eight inches apart, in drills fifteen inches asunder, and covered 
and cultivated in the same manner as directed for seed onions. At the 
end of the season the tops of the fiower stalks will be covered with an 
abundance of small bulbs Ht to be reset the next spring. In southern 
climates, if the large bulbs from Avhich a ctoj) of top onions has been 
raised are allowed to remain in the ground through the vrinter, they will 
yield a new supply of small bulbs the next season, and continue to do 
so for a succession of years if manured and properly cultivated, the old 
bulbs renewing themselves by offsets yearly. In northern climates they 
must be removed from the ground at the end of the season, and, being 
kept dry and from freezing throngh the winter, be reset in the spring. 
The old bulbs can be used with advantage only for a few years, when 
new ones should be selected from the main crop. 

When the stalks of onions begin to turn brov/u, the top bulbs are 
sufficiently ripe for harvesting. ThQj are then cut from the stalks, iind 
set the next spring about three inches apart, in drills fourteen inches 
asunder, being covered just below the surface, with tlie earth i^ressed 
gently around them, or rolled with a light roller. By the end of the 
season they attain their full size, and are of good quality. 

From the genex^al testimony of cultivators it is not probable that 
either this variety or the potato onion will keep quite so vrell as the com- 
mon onions ; they appear to be a little softer, and more spongy in texture 5 
hence particular care should be taken to store them in a cool, dry, and 
well-ventilated place. 

S. Morgan, of Vermont, who has grovrn this variety for many yeiirs, 
says : 

Some tell us tliis kiud of oiiiou is tongli and strou";-, but tlie rc;isoii 01 tliis is tlicy 
arc left in tlie ground after tlic'y are ripe. Gardeners who liav(^ grown tlicm for twenty 
years write for tubers, and tell mo they prefer these onions because they are sweet, 
tender, and juicy. 

He also says that they are never injured by the maggot; that they 
are very hardy, and, if snow falls on them, it seems only to hasten their 
growth 5 that they grovf to a large size, some of his ovvm production hav- 
ing been four inches in diameter 5 that they are prolilic, and that six 
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liuiidied to a tliousaud bushels cau be raised from one acre by an ex- 
perienced cidtivator. 

They are very extensively cultivated about Yevay, in Indiana, for the 
southern market, and thousands of bushels are shipped from that place 
annually. They have also more recently been cultivated in the Ber- 
muda Islands and Florida, and shipped north for the first supply of the 
spring market. The small top bulbs for cultivation are usually sold in 
our market by seedsmen, and are worth about the same as the potato 
onion, $5 to $10 per bushel. 

DISEASES OF THE ONION. 

The onion is subject to few diseases, the fungus or smut being the 
only one which has caused any serious difficulty in its cultivation in 
this country. The disease manifests itself in difterent forms, sometimes 
appearing in small patches in the axils or on other parts of the leaves, 
and finally extending and covering considerable portions of the surface 
with a black smut, similar to that frequently seen on the ears of Indian 
corn. It is also found on the inside of the hollow leaves, turning 
the outside to a brown or straw color f and when they are opened they 
are found often to be filled with a black smut like that just described. 
It attacks the onions when they are quite small, and by its gradual 
extension rarely fails to destroy them in a iew weeks. 

The disease doubtless originates from a debility of the plant, and the 
fungus, which generally feeds upon decayed matter, being a sequence 
of debility, only hastens the destruction of the plant, by drinking up 
and poisoning the nutritious elements of the more healthy adjacent 
parts. This appears evident from the fact that it occurs most frequently 
on ground which has been cultivated for a long time with this crop, or 
where Peruvian guano has been largely used as a manure. John W. 
Proctor, of Massachusetts, an extensive and successful cultivator of the 
onion, says: 

I learn from experienced cultivators that the smut is found more extensively on 
grounds v/liere onions liave been grown several years. I have seen half acres together 
where the proprietor thought it necessary to plant the ground anew with some other 
crop. This was where guano had been used as the principal fertilizer. 

REMEDIES. 

A remedy for this disease must be sought by using less manure, or ma- 
nures which are less stimulating and aftbrd less nitrogen for the fungus 
to feed upon. Alkaline manures are very destructive to the fungus, 
and may be resorted to with excellent effect to prevent its ravages. 
Wood ashes, lime, gypsum, and sea- weed are very efficacious. A mod- 
erate quantity of cow manure and a liberal use of alkaline substances 
have been found to be very good remedies for this disease. The external 
application of weak solutions, as of lime, or salt, or dusting with sul- 
phur, may liave some beneficial effect in destroying the fungus and in- 
vigorating the plant; but the true remedy must be sought in preparing 
the ground with a proper quantity of health-giving manures. Old lauds 
may, in some instances, have- to be abandoned for a few years, till tbe 
deleterious matter is extracted by other crops, and new ones prepared 
with manures which will be unfavorable to the fungus and give healthy 
grovN^th to the onion, even at the sacrifice of enormous and over stimu- 
lated crops. 

THE OlNlON FLY. 

Another cause of failure in the culture of the onioii is the onion fly, 
(Anthomyia ce-parum.) It is not indigenous to this country, but has 
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been iutrodiiced from Europe. lu tliat country it has been a gTeat 
obstacle to the cuitiire of the oiiiou from time immemorial, but its rav- 
ages with us are comparatively recent. It bears some resemblance to 
the common horse-fly, but is rather smaller, more slender in form, more 
agile in its movements, and the wiugs are more iridescent. ^'It is of an 
ash-grey color, with hea^d silvery, aud a rusty black stripe betv^een the 
eyes, forked at its hind end. The species is particularly distinguished 
by haviiig a row of blacii: spots along the middle of the abdomen or 
hind body, which sometimes run into each other, and then form a con- 
tinuous biack stripe. This row of spom is quite distinct in tjie male, 
but iu the female it is very faint, or is often wholly imperceptible! 
This liy measures to -f~^^^ of an inch in leugth, tlie females being 
usually rather larger than the males. The sexes are readily distinguished 
from each other by the eyes, which in the male are close together, and 
so large as to occupy almost the wljole surface of the head, while in the 
female they are widely separated from each other.'' (Fitch.) 

The ovum, or egg, is wliite and smooth, and may be seen by the naked 
eye. It resembles the common ily-blow, being of an oval form, ot 
an inch long, and oue-fourtli as thick. 

Tlie fly begins to lay its eggs when the onions are an inch or two high, 
the time varying with the latitude of the place. In the northern States 
it begins to lay them in the latter part of May or the first of June, and 
continues through the season, though principally during June and July. 
'^^The eggs are placed upon the onion slightly above the surface of the 
ground, along the thin edge of the sheath, or white membranous collar, 
which is formed by the base of the lower leaf clasping around the 
staik; and others are crowded into the crevices between the bases of 
the leaves, slightly above where they issue from their sheath. From 
two to six or more eggs are usually placed on particular plants here and 
there tlirougli the bed." (Fitch.) Although the fly has an ovipositer, the 
onion is not punctured, nor are the eggs deposited high up on the green 
leaves, but at the junction of the sheaths, close to the ground j other- 
wise the larva or maggot which is hatched from the eggs would not 
be able to enter the onion, nor fin 1 the food best adapted to its nature 
aud growth, as it does not feed on the green leaves, but upon the soft 
and juicy bulb. 

'^^'The larva is shining, dull v/hite, cylindrical, tapering to a point at 
its forv/ard end, (head;) and, when crawling and elongated, nearly the 
full length of the body becomes tapering. At the forward end the^jaws 
appear under the skin as a short black stripe. Frequently a pale brown 
stripe or cloud is perceptible behind the middle of the body, caused by 
internal alimentary substances. The hind end is cut off abruptly in an 
oblique direction, forming a liattened surface, on which, slightly above the 
center, are two elevated dots of a cinnamon- brown color, and around the 
margin are eight small projecting points, of which the two lowest ones 
arc largest ; and a little forward of these, on the und3r side of the body, 
are two additional points, like mmute feet, by the aid of which the mag^ 
got shov^es itself forward when crawling.'' (Fitch.) When mature or of 
full size it is about live-sixteenths of an inch in length. 

T'lc larvae emerge from the eggs very soon after they are laid; some- 
times, or even generally, in twciity-four hours. The time varies, how- 
ever, Y/ith the temperatare, being shorter when it is very v/arm, and 
larger when it is cooler. When hatched they are very small and tender, 
scarcely longer than the egg from which they issued. They begin im- 
mediately to eat their way (\owr inside of the sheath between tho, layers 
of the onion, till they reach the more solid part of the bulb, which they 
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soon cousanie^ or leavo only a thin shell on ono slde^ especially if tlio 
onion is siujIL One Bmall onion is not auliicient fooil for even a single 
maggot; and, a^^ tlicro aro ;itiually i;ovcral in the same plant, the onion 
is quickly devonreil, and then an attack Is made on tlio one next to it, 
if in contact, and if not tliey 8y[farato and '.^ork tlioir way tlivougli tlio 
ground in diiicront direct-ion?^ beneath the yurlii-cc till they tind one, or 
some of its rootlets, \ylucli wilJ ^:;iude tlieni to tlie bnib. If not cliecked 
in their ];rogre^s tliey v.'iil wometiines continue to l^ed upon the bulbs in 
this way tlil a v/hole row is cut down for several yards. 

Wben.tke larva has attained its full size, which is accomplished in 
about two weeks, it ceases to nie-ve. The body contracts, becomes a 
little Siiortened. and assuaies more of an oval farm. The outside skin 
hardens and changes to a dal] yellow, aod then to a chestnut color, each 
end bein<^ stained with bhick. It has theii co:apleted the first transfor- 
mation, and is in the ])upa state, in which the imp:^rfect iiy is inclosed 
in a kind of brown leathery shell or sack, somewhat sioiilar in appear- 
ance to those boflii-!S seen suspended from the caves of houses, or the 
ro of s of 0 hi b ail d i • i gs . 

The larv;e hatched in the warm weather assume tiie pupa state in the 
onion on which tliey have fed, or in tlie slimy earth near it; and, after 
remaining in this state about two wee!i:s, are transformed into onion tiies; 
and coming forth from the shell in which they have been inclosed ibegin 
immediately to deposit their eggs upon the grooving croj). 

Thus it vvill 1)0 seen that about four weeks are required from the laj'- 
ing of the eggs to the completion of the imago, or perfect insect, two 
weeks of this ume being occupied by vhe young larvrc in leeding upon 
the onions, and the remainder in hatching the egg and in the pupa state. 
As the eggs are laid in succession during the xvhole season, new larviii of 
all sizes, awl new broods ot hies are coustnivily a})pearing. 

Ali the ihes hatched durlog the summer and autumn die at the ap- 
proach of winter; but the larvie which are iiatehed too late in the season 
to be transf()rmed into ilies beibre cold weather, burrow into the ground, 
and remain there through the winter in the pupa stace. As soon as the 
weatlici' i:i waJMi enough in the following spring tlie second transforma- 
tion ta:ves placiv, and an army of yon.ng flies comes forth Just in time to 
comivience their depredations on the young onions. In this manner a 
succession of trans&rmations and depredations is continued from year 
to year, and the insects go on increasing in number unless some calamity 
of nature overtn-kes them, or the skillful hand of the [igriculturist emplo^^s 
some means for their destruction. 



iiEiiii::DiES von the oi^ion ply. 

Many remedies for preventing the ravages of the onion hy have been 
recommende$l, and some have proved beneiicial. Several of the most 
popular ore here presented, vdtliout indorsement of any as absolute 
spociiics: 

3. Put two i'juarts of tar into a IvCttle, and pour in six or eight quarts 
of boiUng water, allowuig the solution to stand till cool. With this fill 
a common watering pot, having pre\'lously removed the rose and closed 
the spout W'itli a cork in which a goose quill has been inserted. When 
the onions are up an inch or two run a st'i'oam of the solution elong each 
row in the crevices of the leaves near the ground, and continue the ap- 
plication at intervals of tvro ..sr three weeks through the season, espe- 
cially during the llrst six vreeks, shiee at this time the insect makes its 
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greatest ravages. the onions m6rease ia a larger quantifcj shoaki 
b© applied. 

2. Dissolve one-lialf pound of nitrate of soda in one gallon of water, 
and apply by pouring it on the onions along the rows where the fly de- 
posits its eggs, as directed in No. 1, usin^ the solution freely. Eepeat 
at intervals. 

3. Scatter nitrate of soda, reduced to an impalpable powder, along the 
rows of the onion when they tirst come up, being careful to get it into 
the crevices of the leaves near the ground. Repeat the application as 
directed in other remedies. 

4. To one gill of water add one-fourth Of an ounce of gum-arabic, and 
iissoU e theroughty. Immerse the onion see<is in this solution and i>our 
it off. Then strew the seeds with sulphur and stir until they are coated. 
I>ry in the sun before sowing. When the onions are up an inch or two 
a])ply the sulphur again by sifting from a tin box, perforated like a 
pepper-box. Repeat the application occasionally. 

5. Apply Peruvian guano along the rows, scattering it with the hand 
so as nearly to cover the small onions. It is not only a goo^l remedy 
against the fly, but the onions grow finely under the treatment. 

6. As soon as the onions are up, scatter about one-half peck of charcoal 
dust or soot on each square rod of ground, and especially on the rows ot 
onions, in the morning when the dew is on, or after a rain, that it may 
not be blown away. 

7. Immediately after harvesting the onions, burn a heavy coating ot 
Jbrush or straw on the ground, that the surface may be as deeply heated as 
possible. The heat of the fire destroys any larvae remaining on the 
ground, or which have passed into the pupa state to remain through the 
winter. The ashes are also beneficial in enriching the land. 

8. Pour a small stream of boiling water aloug the rows in the crevices 
of the leaves, and on the bulbs near the ground. The heat will not in- 
jure the plants if the water is not poui'ed too long in one place. It 
should not be poured on the upper part of the leaves. The heat de- 
stroys the eggs and kills the maggots. 

9. As soon as any indications of the ranges of the fly are observed, 
which may be known bjr the softness and wilting of the leaves, pull up 
the affected onions, being careful to remove all the bulbs, and a portion 
of the earth around them, and burn them in the fire to kill the maggots. 

10. To one gallon of gas-water add one-half pound of slacked lime, and 
dilute with two gallons of water. Apply as directed for re nedy No. 1, 
and repeat the application as often as necessary. 

11. For the top and the potato onion : Soak the bulbs forty-eight 
hours, just before setting, in water saturated with salt. It not 
only prevents injury from the tly, but hastens their sprouting, and sub- 
sequent growth. The salt crystallizes on the onion and between the 
scales, from which the new leaves issue, and being offensive to the fly or 
injurious to the larvce, prevents it from laying its eggs on them. 

In a former report of the Department, the following remedies are 
given : 

Mr. Bartlett suggests hot water poured through a small tube along the 
drills, near the roots of the plants ; it seems very probable, however, 
that, by this remedy, the onions would be cooked as well as the maggots. 
Tar and water, wood-ashes, lime, powdered charcoal, flour of sulphur, 
and other sustances have been recommended. The charcoal aeems to 
be the most approved. Mr. Sanborn advises petroleum sprinkled along 
the rows, or watering with soap-suds and soot or pyroligneous acid. Eor 
a fly of similar habits, destructive to the carrot, Ourtis vecommendsi 
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suds and gas- water or gas-tar to prevent the fly from depositlBg Iter 
eggSj and a dressing of lime and salt to kill the maggots. All infested 
onions shoiild be at once destroyed, to prevent the insect from escaping 
and depositing her eggs on others. 

RECENT FACTS. 

Yield, — Siiinnel \Y. Church, of Ehode Island, raised from four acres 
1,175 bushels of Eed Globe Wethersfiekl onions, and 1,300 bushels of 
carrots. Average per acre 369 bushels of onions, and 325 bashels of 
carrots. Manured with sea-weed and stable manure, twelve cords to the 
acre. Ine onions were planted about the hrst of Ai^ril, in rovrs twelve 
inches apart and hills six inches apart 5 the carrots about the first of 
June in every third row, and every other space between the hills of "the 
OJiious. 

Edward Anthony, of Ehode Island, raised GOO bushels of Eed Globe 
Wetliersiield onioDS, and 400 bushels of carrots on one acre. Manured 
with fifteen hogsheads of scum from the sugar refinery, at two doliaisper 
hogshead, and eight cords of comi)ost of sea-vrecd and stable manure, at 
eight dollars per cord. 

Benjamin Doty, of Ehode Island, raised on one acre 610 bushels of 
Eed Globe Wethersfield onions, and 400 bushels of carrots. Manured 
with fifteen cords of sea-weed and stable manure, worth ten dollars per 
cord. 

Allen Matlievrson, of Ehode Island, raised on four acres 1,900 bushels 
of Eed Globe Wethersfield onions, and 1,300 bushels of carrots. Average 
475 bushels of onions, and 325 bushels of carrots. Manured vnth a com- 
post of sea- weed and stable manure, mixed in equal quantities, fifteen 
cords to the acre. 

Scth Thayer, of Ehode Island, raised on four acres 2,G10 bushels of 
Eed Globe Wethersfield onions and 1,200 bushels of carrots ; average, 
652 bushels of onions and 300 bushels of carrots per acre. Manured with 
eight cords of sea-vreed and four cords of stable maniu'c to the acre. 
The land had been under good cultivation two or three years. This is 
the largest crop known to have been raised in Bristol, taliiug four acres 
together. 

William Fletcher, of Chelmsford, Massachusetts, raised on six square 
rods of ground 50 bushels of Dan vers onions ; yield at the rate of J, 333 
bushels per acre. Land manured with one-third cord of horse manure, 
and bad been cultivated in onions for eighteen years. 

J. A. BircLard, of Iowa, raised from thirteen acres 8,G53 bushels of 
Large Eed Wethersfield onions. The best two acres yielded S07 bushels 
per acre, and the next tvro 800 each. The v/hole iickl averaged 606 
bushels to the acre. Manured Avith hog and barn-yard manure, 
plo^ved uiider in the fall, and top dressed with ashes, after the onions 
were sown; the ground was made rich enough to jirodace 100 bushels 
of corn to the acre. 

Henry Percy, of Is ew York, raised 3G0 bushels of the large ^Vethers- 
field onions on half an acre. Manured with ten cords of the best horse 
manare, plo^v^ed under in i^'ovembcr, and 100 bushels of aslies as a top 
dressing. He also raised on another xnece five bushels to the square 
rod. Manured vrith ten cords of barn-yard manure, and a. mixture of 
equaJ parts of cliarcoal dust and ashes, using one bushel to a square rod. 
He considers 400 to 480 bushels as a fair average per acre. 

J. W. Proctor, of Massachusetts, says that he can raise 400 to 500 
bushels of onions from an acre by manuring with seven cords of comx)ost 
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ina.de of leached aslies, cattle manure, muck, and twenty busliels of bone 
dnst, ploTved under in tlie spring;. 

Bennett J. Manro, oi Bristol, Illiodc Island, says tliat tlie number of 
busliels raised in that town in 1S49 was 09,892 ; in 1859, 81,0S4 ; in 18G t, 
71,734 5 and in 1863, 100,500, which is probably the largest crop ever 
raised in the State in one year. There were raised this year (1869) 
80,000 bushels. The usual 3 early average is somewhat less than 400 
l)ushe]s per acre. 

In Monterey, California, the average of the best crops of tlie large red 
onion, as given by C. A. Canfield, is about 300 bushels per acre. As a 
general rule no manures are employed in that part of the country. 

Value of crops, — Setli Thayer, of Bristol, Ehode Island, reports the 
cost and value of his crop of four acres as follows : 

2,610 busliels onions, at $1 50 per bushel $3, 915 CO 

1,200 ])U8licLs carrots, at 30 cents per buijhel 3G0 GO 

$4, 275 OU 

Manure 320 00 

Plowinc; 20 00 

Fittinjjjland : 20 00 

Onion seed, 2H pound>5, at 5=5 per pound 140 00 

Planting G 00 

(-arrot seed, 8 poujida, at $1 p^^r pound 8 00 

Plant.in>^ 8 00 

Hoein^^ five tiiaca 200 00 

Harvesting - 144 00 

Interest on value of land, (.jiOO per acre) 43 CO 

914 00 

Profit on four acres 3, 301 00 

Edward Atherton, of Ehode Island, sold in the field from one acre 
GOO bushels of Eed Globe Wethersfield onions, at $1 per bushel, and 400 
bushels of carrots, at 30 cents per bushel. Total, 8720. 

Manures, — Bennett J. Munro, of Ehode Island, after an experience of 
forty-five years in cultivating the onion, regards ni^ht soil as the best 
manure in use, and a compost of sea-weed, cow and hog manure next. 
Sea- weed alone spread on the land and plowed in maizes a good manure. 
Wood ashes are an excellent and very durable top-dressing. He says 
the largest crop of onions lie ever raised vras grown on land manured 
with a compost of night soil and coal ashes, spread on the surface in the 
spring and plowed in. Composts of sea- weed and other manures should 
be made in the yard, where they may be worked over and t rampled upon 
by the animals. 

Samuel W. Church, of Eliode Island, considers horse manure the 
lirst in value, and a compost of sea-vreed and hog manure formed in the 
pen the second. He applies ten or twelve cord:^. to the acre, spreading 
it on the land in the spring and plowing it in. He sometimes uses 
guano, ashes, phosphates, or ground bone, in s^ery small quantities, 
spreading them on tlie surface after the Innd is plowed, and harrowing 
them in. 

J. A. Birch ard, of Iowa, prefers hog or sheep manure for t he principal 
dressing, spread and i)lowed under in the lull. He also iipi>lies ashes 
as a top-dressing after the onions are sown. 

J. W. l^roctor, of Massachusetts, says that no manure is better than 
that from the barn-yavd where cattle are generously led, and the shovel 
is faitlifnlly used in fining it. Six to ten cords to the acre must be 
applied annually. He has rarely known a crop of onions ro be injared 
by too mueli maiuire. 

The fungus or smut, — Bennett J. Munro, of Ehode Island, says that, 
before tlie introduction of coal for fuel, wood ashes were generally used 
for top-clressing, and that the smut which has prevailed there to some 
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extent for some years was then unknown, and its present prevalence 
is attributed by many to the absence of wood ashes from the soil* 

Samuel W. Ghurch, of Ehode Island, says that the fungus or smut 
^as prevailed in his vicinity for thirty years, with no remedy except 
taking up new land. 



The sumac is a small tree or shrub of the natural order of Afiacar- 
iiacewj and is represented by the single genus Rhus^ a name applied on 
account of the reddish color of the berries. The species in the United 
States, which possess an economic value, are E, typhina^ or stag-horn 
sumac, which attains the size of a tree twenty feet high ; It. glmra^ or 
smooth sumac, a spreading leafy bush from four to ten feet high; 
E, copallinaj a dwarf species from one to seven feet high, with fruit 
agreeably acid 5 E. pumila^ a dwarf species of the pine barrens from 
North Carolina to Georgia | aromatica, or fragrant sumac, a dwarf, 
straggling bush, found from Vermont westward and southward 5 B. me- 
topium^ a tree from fifteen to twenty feet high, found in Southern 
Florida; E. cotinoides, a species allied to, or which, as Gray thinks, may 
be the same as the E. cotinus^ (exotic,) or Venetian sumao or smoke 
plant, and which occurs in the interior of Alabama. . 

The uses to which sumac is applied maj^ be stated briefly as follows : 
Its most important are in the application of its astringent leaves, 
ground to a fine powder, to tanning purposes in the manufacture of 
fancy morocco and other light leathers from the skins of sheep, goats, 
&c., and as a coloring matter in calico printing. In its latter applica- 
tion it affords, with a mordant of tin, a yellow color ; with acetate of 
iron, weak or strong, a gray or black ; and with sulphate of zinc, a 
brownish yellow. ' The bark of the E. glabra^ or smooth sumac, is used 
as a mordant for red colors. Some species of the sumac have also a 
medicinal value. Those richest in tanmo acid, and therefore most val- 
uable for tanniag purposes, are such as have small, dark leaves. The 
jB, glabra and the E, typhina are most used for tanning in this country, 
and the E, coriaria in Europe. 

Until within five years, almost the entire amount of sumac used in 
this country was imported from Europe, and still the larger proportion 
in use is of foreign growth and manufacture. It has been supposed that 
the American epeciiss were deficient in tannic acid, this opinion being 
the result of the want of care and skill in gathering the leaves, and 
their preparation at the manufactories. More care having been used in 
gathering and preparing sumae since 1867, it is now demonstrated, and 
acknowledged by consumers in our own country, and dealers in Europe, 
that American simiac, from the best mills, excels in quality and equals 
in preparation any in the world. An importing house, having branches 
in Kew York, Phiiadelpbia, and Savannah, in a circular to the trade^ 
issued December 31, 1869, says: 

Wo would can the attention ef the itrtide to a very fine Virginia sumac now being 
received by us, equal in every respect to the finest Sicily. We recommend its use from 
the following comparisoa in the aualysas : 
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FINEST AMERICAN. 



Lead Seal, ^'Pojero*\(ind Neplus ultra. 

Tannin I 

Sand ^ ^ 

Vegetable fiber..... ....... ^ * 



23. 65 
1. 00 
75. 35 



Tannin..^ 

Sand ... 

Vegetable fiber. 



Virginia. 



30.00 
.50 
€9 50 



100. 00 



100.00 
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A statement of analyses of American samac, made in tlie laboratory 
of the Department, will be found in the report of the Chemist, page 65. 

Alexander Macrae, a produce broker of Liverpool, England, who has 
personally examined the sumac manufactured in this country. In his 
Importers^ and Exporters' Circular, of January 10, 1870, under the head- 
ing ^' Sumac," says : 

A great revolution is about to be TritnesQed in tliis tanning and dyeing material. 
Supplies have commenced to arrive from Virginia, United States, the quality of which 
is the best that has over reached Great Britain. The official aualysis (Huson) shows 
that the finest brand of Sicilian, the ''Ne plus ultra," gives 24^ per cent, of tannin, i 
per cent, sand ; but the best samples of American (same analyst) yield 31 per cent, of 
tannin to ^ per cent, of sand. If, therefore, finest Sicily is worth 20s. per hundred 
weight, finest American is of the value of 24s. per hundred weight; but it is quite cer- 
tain that as a rule the American will undersell the Sicilian considerably, although, as 
shown, the quality is 20 per cent, better. In common fairness it must be added, ho"^- 
ever, that the very ivorst tests of the American are superior to the best of the Sicilian j 
this includes not only the sumacs of Virginia, but those of Maryland, Tennessee, &c. 

Notwithstanding the comparative excellence of American sumac, it 
has never sold in our own or foreign niarkets at so high a price as the 
Sicilian, bringing only a maximum price of $90 per ton, while the latter 
sells for $180. The low price of the home article probably induced con- 
sumers to try it, first in connection with the foreign, and then alone. 
The result of its use is so satisfactory that some of our print manu- 
facturers declare they prefer it to the imported at an equal price ; and 
one tanner of light leathers in Wilmington, Delaware, uses annually 
four to five hundred tons of sumac manufactured in Fredericksburg, 
Virginia. In one respect only is the home production inferior to the 
foreign j it has not yet been found capable, as generally manufactured, 
of tanning leather white, a quality which the Sicilian sumac possesses 5 
but we are assured by a firm in Georgetown, District of Columbia, who are 
manufactui'ers of sumac, and also i)ractical tanners, and who have given 
much careful attention to this comparatively new branch of industry, 
that even this difiBculty has been solved by them satisfactorily ; and that 
th^ defect is not in the natural quality of our species of sumac, but is 
of a nature that may be overcome in manufacture. Assuming this infor- 
mation to be reliable, tliere is no reason that American sumac should 
not supply at least the demands of our own markets. 

The tbliowing table exhibits the amount of importations of sumac for 
the past six years : 



Tear ended— 


mroHTs. 


Ponnds. 


Dollars. 




8, 031, 648 
7, 118, 379 
13, 087, 572 
13, 790, 990 
11, 842, 431 


21-2, 370 
188, 733 
355, 198 
539, 421 

46», m 






Jotio 30. 1867 













The entire consumption of sumac in the United States in 1869 aggre- 
gates over 10,000 tons of 2,240 pounds, and the domestic production 
was about 5,000 tons, of which 3,500 tons were prepared in Virginia. 
The increasing consumption is indicated in the preceding table, and in 
the fact of an increased supply of the domestic article, only a small 
amount having been exported. The value of the sumac imported, com- 
pared with other articles, may be seen in the fact that, in a list of 281 
articles of drugs and chemicals imported in 1809 at the port of New 
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York, sumac stands Mteentli in aggregate vrJiio, being exceeded only 
by tlie various acids, Peruvian bark, bleaching powders, brimstone, 
cochineal, cream of tartar, garancine, indigo, madder, olive oil, opium, 
the various pamts, soda ash, and nitrate oi' soda. 

Yv here the sumac shrub is cultivated, as in Sicily, it is cat ofi entire, a 
little above die ground, after one year's growth, and the leaves tlireshed 
oft' when sulnciently dry. Shoots put forth from the roots al)out the 
stump, furnishing leaves for a succeeding harvest. The shrub is propa- 
gated by planting sections of the root, usually in rows far enough apart 
to allow of cultivation with the plow or hoe. It maybe grown from 
seed, which should be soaked well before planting, in order to induce a 
more rapid germination 5 and whether roots or seeds are planted, it 
should be done previous to the rainy season of the year, to give the 
starting plants the beuelit of sufficient moisture. In the LTnited States, 
w^here the sumac has never been cultivated for use, its leaves are 
gathered by stripping or beating them from the slirub, at any time from 
the middle of July to the appearanco of autumn frosts. The leaves are 
collected in the manner most convenient, and after being dried t^nd 
separated from the branches and twigs, are delivered at the miils in the 
fall, the average price paid for them being $1 75 per 100 pounds. 

A mill for grinding sumac leaves consists of a heavy, solid, circular 
bed of wood (marked A in the accompanying engraving) fifteen feet in 
diameter, ^vith a depression around the edge (B) a few inches deep and 
a foot wide, for the reception of the ground sumac from the bed, and 
two chasers or rollers (CG) weighing about 2,500 pounds each, five or 
six feet in diameter, and provided with teeth of iron, or preferably of 
wood, thickly inserted. If the axle of a cart were sc^t upon a. ])ivot in its 
center, tlie wheels of the cart would describe a compound revolution. 
3in:iilar to that of the ('hasers of a sumac mill. Most miils have to be 
stopped to allow the unloading of the bed, hut a process, exhibited in 
the accompanying engraving, has been patented by Mr. Chase, of Alex- 
andria, Virginia, which obviates this delay. The apparatus consists ol 
an angular arm (D) attached to a scraper (EE) and worked by a lever, 
(F;) Adiich passes through the hollow shaft (G)and extends to the room, 
above, where it terminates in a handle, as seen in the section at tlie top 
of the engraving. The scraper carries tlie ground sumac to the opening 
(H) whence it is carried by the elevator, markcxd in the second engrav- 
ing, (II,) such Jis is common in Hour mills, to the revolving sieve or screen 
(K) in a room above. After screening, the sumac passes down through 
the tube (L) and is packed in bags, fifteen to the long ton, (2,240 pounds,) 
this article being always sold by that weight. Tne chasers and beds 
are inclosed in a huge case or drum, (MM,) and the grinding is done by 
the application of power to the upright shiift (G) between the chasers, 
and which moves them. The mills are fed from above. Tlie packing 
is sometimes done by machinery alone. This description is of tlie best 
mills, which cost about $3,000. In Europe, and ii] some parts of the 
south, siunac is still ground by stones revolving on a stone bed, and the 
sifting is often done by hand. 

Th.' high estimation of our native sumac and its increased demand 
have convinced mannfacturers that cultivation of the shrub will soon, be 
necessary to give the needed supply. As the sumac i)ossesses remarka- 
ble vitality, and fionrishes upon the poorest soil, its cultiv^ation may and 
probaldy will become a profitable branch of agriculturai industry. 
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CULTURE OF THE OPIUM POPPY IN SMYRNA. 

The best grouud for tlio culture of tlie poppy, {Fapaver somuifcrum,) 
according to informatiou received from E. J. Sraithers, United States 
consul at Smyrna, is a light soil on a hillside having a rocky subsoil. 
This produces the light-colored opium, which is most esteemed. A lov7 
sandy soil of a dark color will produce a dark quality of opium, wliicli 
is inferior to the former. To produce opium of tlie finest quality it is 
essential tlia^t the ground should be rich aud dry. 

After the lirst rains in Sept^^mbor the ground is plowed several times 
at intervals, arul well manured. Sowing usually commeuces in October. 
The seeds are mixed with two parts of earth, and sown broadcast. 
Many fanners consider it advant^i^:eous to draw a rake over the surface 
after sowing, in order to cover the seeds. Sowing at tliis season pro- 
duces a better cror) than at a later j^eriod, as the plnnt becomes stronger, 
and is not so likely to be iujured by the cold. It has, moreover, this 
advantage, that, should the crop be destroyed, seeds can be sown again 
during the month of December or January. 

As soon as the plants attain a growth of two inches they arc thinned 
out, and a space of several inches left between tliem. The ground is 
then hoed, in order to lighten the sod as much as possible, and give air 
to the roots. This x>rocess is sometimes relocated while the plant is yet 
young. 

The business of collecting the opium commences after the iioweriug 
of the poppy, which usually takes place about the 1st of i\Liy. Should 
rainy weather prevail, however, tlie capsules will not easily ripen, and 
the collecting must be deferred till the follovring month. Tf.e harvest 
continues through June, July, and to the middle of August. Tiie change 
of the color of the capsule from green to gray indicates that it is ripe 
for the process required. This generally occurs from five to ten days 
after the withering of the flower, according to the state oi' the atmo^ 
sphere. A small incision is then made on the side of the capsule as a test, 
and from this a milky substance is shortly seen to exude. If this falls 
to the ground the plant is allowed more time to mature; bat if it trickles 
slowly down the side and adheres, there is evidence of full maturity. 
The operation for obtaining the opium now really biggins. Carved in- 
cisions are made with a peculiar knife all around the ca])sule through 
ihe epidermis, or outer skin, and after a few hours the opium vvdiich 
lias exuded on the surface is collected. One coinpany of men are em 
ployed in making incisions upon such [>lants as they judge to be in a fit 
condition for the operation, and these Avorkmen are followed, a few hours 
Liter, by others who collect tlie soft juice by scraping it oft", and placing 
it on a tin phite iield in the hand. When a suiiicient quantity has been 
collected, it is transferred to a large leaf. in. wliich it is envelope l1. This 
leaf belongs to a plant closely resem'oling our domestic lettuce, and grov/s 
wild throughout the interior. Only the iirst quality is treated iu this 
way. The inferior article is removed from tlie plate into a shallow 
wooden tub, in whick it is left a few days to dry, iuid then rolled into 
balls of various sizes, ai^nl enveloped in leaves in the same manner as 
that of the first quality. These balls, varying in weiglii fi-om one to 
three pounds, are placed in high narrovv baskets, each being lined with fnic 
linen made into a bag. Between the layers, and even between the balls^ 
a quantity of an extremely line husk of a certain grass, which every- 
v\'liere abounds, is strewed to prevent the whole from becoming one 
mass. Each layer is hrmly pressed dow^n, and when the bag lining the 
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basket is full, it is strongly tied, aud sealed witli the seal of tlie owner. 
In this state it is brought on mules or camels to the Smyrna market for 
sale. 

The purchase is concluded previous to any examination of the article, 
the understanding always being that it must be of the first quality. 
The baskets are conveyed to the warehouse of the purchaser, and opened 
only ])ythe public examiners, who examine each piece, cutting open any 
that appear doubtful, and setting the second quality aside to be returned 
to the seller. These examiners, by long practice, become very expert 
in their business, and can tell at a gUince, not only the quality, but even 
the district in which a certain parcel has been collected. They are now 
three in number, all Jews of the same family, who completely monopo- 
lize the business, as their forefathers have done for many generations. 
A commission of half of one per cent* on the value of the packages is paid 
to the examiners by the purchaser, the seller also giving them a laiece of 
opium from each basket. After the examination has been completed, 
the opium is tightly packed in cases lined with tin, and ready for ex- 
portation, the tin lid being properly soldered down to prevent penetra- 
tion of any dampness. The examiners fully guarantee the quality of 
the article which has passed through their hands. 

The work of collecting the opium is performed both by men and 
women, the former receiving, in ordinary years, about sixteen cents, and 
the latter about ten cents per day. Last year wages rose very high in 
consequence of the great prevalence of fever, which laid prostrate many 
of the laborers, and quite a number died. The avoi*age cost of producing a 
chequi of opium of one and two-thirds pound, not including cost of plow- 
ing or land rent, may be estimated at forty pi^isters, or about $1 60. 

The gTcater portion of this drug is produced in the district of Hara- 
hissar, situated upward of three hundred miles from Smyrna. The qual- 
ity is good, and in a favorable season the yield may amount to 2,000 bas- 
kets of 175 pounds each, or half of all the product of Asia Minor. The 
other districts are TJshak, Inegiol, Bo^aditch, Kirkagatch, Madem, Ko- 
nieh, Sparta, Alacheir, Philadelphia, xalavatch, Karagatch, Davsauli, 
Kutayiah, aud Goula, which together produce about 2,000 baskets. The 
best quality is produced in Madem, and the next best in Bogaditch. 
The yield of the first is small, and amounts to only 20 baskets ; Boga- 
ditch produces 400 to 450; Konieh and Sparta, 500 to 600; Ushak, 200 
to 250; the remaining districts, from 50 to 100 baskets each. The poorer 
qualities are the Alacheir, Yalavatch, and Karagatch, with which a good 
quality of the husk already mentioned is commonly worked up. 

In conclusion, it may be remarked that the poppy is an exceedingly 
tender plant, the growth of which is attended with many dangers be- 
fore arriving at maturity. A slight frost, continued rains, or great lieat 
may ruin the crop of a whole district in a very short time. To be brief, 
the requisites for the proper dev^eiopment of the poppy are these : A 
rich, dry soil, proper culture, slight rains during the early part of its 
growth, and moderate heat at the time of flowering, to bring the cap- 
sules to maturity. 
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TEA CULTURE IN THE UNITED STATES. 

It is well known, by experiments made upon a small scale in South 
Carolina, in Tennessee, and in California, that the climate of many parts 
of the United Stiites is well adapted to the cultivation of the Chinese 
tea plant. (Thea viridis.) In China it is grown in the tract of country 
comprised between the twentieth and the fortieth degree of north lati- 
tude. It does not require a very warm climate, it is very hardy, and is 
said to do better when subject to some freezing in the winter than where 
it is not so exposed. The soil should bo light and well drained. It is 
trequerjtly found growing in its native country on hills in it s wild state^ but 
it flourishes on the plains, where the soil is well drained, and not too 
rich. Two crops of leaves are usually gathered in a year, one in the 
spring and the other in the fall. The spring gathering is considered the 
best. Sometimes three crops are gathered. The plants are set in hills 
four feet apart each way, and allowed to grow about three feet high. A 
plantation can be cultivated ten or twelve years before the plants need 
to be replaced by new ones. It takes two or three years for the young 
plants to arrive at sufficient size to produce a crop worth gathering. 
After a plantation is started, little labor is required to keep it in,a flour- 
ishing condition. 

Tea was introduced into the island of Java by the Dutch, and is now 
cultivated with good success. It is also cultivated in Brazil. 

Enormous quantities of tea are consumed in different portions of the 
world. Great Britain is the largest consumer, using annually about 
60,000,000 pounds. It was first introduced into England about 1661, 
and was worth from $30 to $50 per pound. In 1862 there were imported 
109,000,000 yonnds. It is used largely by the Dutch and the Russians. 
The imports into the United States during the ten years ending June, 
1868, were as follows: 



Year. 


Poimds. 


Valae. 


Tear. 


Pounds. 


Value. 


im 


20, 268. 757 
31, 0:W, 657 
26, 4 U», 956 
24. 795, 983 
2i), 7G1, 037 


|7, 388, 741 
8,915,327 
7, 056, 19f) 
0, 5(;0, 307 
e, Ul3, 773 




37, 229, 176 
18, 595, :»4 
42, 978, 576 


010, 540, 880 
4, 10% 856 

11, 116,623 

12, 415, 037 
11, 111,560 


1860 

1861 


1865 






1863.. 


1868 


37, 843, 612 







The difference between green tea and black depends principally upon • 
the manner of curing and the age of the leaves. The leaves of green tea 
are dried quickly, without being exposed to moisture after gathering. 
The black tea is allowed to lie out of doors during the night in the 
dew. Green tea is also sometimes colored with various substances, as 
indigo, to give it a fine green color. Dr. Junius Smith, of Greenville, 
South Carolina, has cultivated tea in the mountainous portions of that 
State. It was exposed to the frosts of wint^er, where snow fell eight or 
nine inches deep, without injury. There is no impediment to the culti- 
vation of tea in the United States, so far as depends upon adaptation of 
soil and climate. Accoixiing to the Report on Commerce and Naviga, 
tion for 1868, tbe average price of tea per pound on which duty is paid 
is about 30 cents, to which a duty of 25 cents per pound must be added, 
and the charges for ocean transportation and profits of the importer. The 
producer in this country could not expect to get more than 60 to 75 cents 
per pound, and with the high price of labor here, it would seem scarcely 
possible at present to compete with the low price oi labor in China, 
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wiiere $3 to $5 per montli are the usual wages. The Chinese are now 
flocking into our country on the Pacific coast, and a fair opportunity will 
be presented to them to prosecute this business, and ascertain whether 
it can be made remunerative. The culture should commence with them, 
as they are familiar with all the operations of plantinj? and cultiyating 
the shrubs and curing the tea, which will enable them to overcome obsta- 
cles tlint would require years for our people to understand and remedy. 

Every profitable industry which can be introduced into our country 
is so much added to the national wealth, and should receive all the en- 
counigement which the government can extend to it. If the experi- 
ments in tea culture now in progress in California with Chinese and 
Japan labor prove successful and remunerative, there will hardly be a 
liinit to the extent which the culture may assume on the Pacific coast^ 
and the production may be equal to the wants of the v, hole nation. 

A California writer, in speaking of the Introduction of tea plants into 
that State, says that — 

The locp^tion best adiiptod to tlieir growth is found to be liigli, roUing land, cold 
enough to have some winter frost. Our foot-hiUs are exactly suited to them. Tliey 
are very liardy, and a sufdcient number has been planted to give satisfactory evidence 
that tliey will thrive, and it is believed that their culture will eventually prove as suc- 
cessful here as ou the foot-hilLs of the snowy Himalayas of Northwestern India, where 
the plant has completely superseded all importations from China. 

Herr Schnell, the manager of an experiment?al farm in El Dorado, 
wliore the Japanese colonists are engaging in the culture of tea and 
other crops cultivated in their own country, states that ail the new pkmts 
at Ills grounds are raised from seeds, which are planted in rows in a 
manner similar to that in which beans are planted. The proper time 
for planting in that State is November or December. The sprouts begin 
to appear in about thirty days, and by the following May the plants will 
attain a height of fourteen inches. The tender leaves are then striiiped 
off and placed under immediate manipulation. They are first put into 
a large copper i^an and roasted; then placed in baskets and shaken and 
swung in tiie wnid until they are freed from the moisture which has been 
exuded by the heat; then roasted again and rolled in tlie palms of the 
hands to separate the leaves and prevent them from crumbling into pow- 
der; then dried again in the baskets, by shaking and swinging ; and 
lastly they are put into jars, when they are ready for market. After 
the shruljs have attained a proper size they are trimmed back to about 
tliree feet in heiglit, and this process is practiced yearly. After having 
reached this size they will continue to yield good crops for over thirty 
years. It is desirable that the plants should have the morning sun. 
For this reason a location should be selected on the south side of a hill, 
otherwise the leaves will turn yellow and the tea be of interior quality- 
Mi\ Sclineii lias about 120 acres of good agricultural land read}- for 
planting, and about 400 acres of rough land, which he proposes to clear 
Jis soon as practicable. He thinks that as good tea can be produced ir. 
California as in China or Japan, and that the only question as to the 
success of tea culture in that State is whether labor can ])e o])taiiied at 
Mifiiciently low rates to render the business profitable. 

A corresi)ondent in Mississippi writes that he received from the De- 
partment of Agriculture a number of Chinese tea plan ts in the spring of 
1850, and that they are now four to six feet in height, and three to four 
feet across the heads. They begin to bloom in September and continue 
until checked by the severe frosts of December. He dried the leaves in 
the shade, in the sim, and by the fire, but failed to secure the delicate 
taste and fragrance of imported tea. The efiect, however, of the tea on 
the system was, to some extent, the same as that of the imported article. 
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A writer in iSTortli Carolina states that tea has been growing in that 
State for thirty years, and the knowledge of the Chinaman in growing 
and cnring it is the only thing wanting for its successful culture. He 
says : 

Tbo ]-)laiits are \evy liardy and prolific, and after being once planted will propap;ate 
tliemselv^es sxiontaneously. They ilourisli in sunshine and shade, in marl, clay, and 
rocky soil without cultivation. I'ivo crops of leaves are usually picked in a year. The 
first picking makes the green tea, and the later, the black tea. 

THE CULTURE AND PREPARATION OF TEA. 

A communication has been received from H. A. Shipp, lately a tea- 
planter at Cachar, India, embodying a brief statement of the Indian 
mode of culture and preparation of tea. He refers to the green and the 
black teas of commerce as obtained from the same plant, diifering only 
in age and manipulation, classifying among the former, Twankay, Hyson, 
Hyson-skin, Imperial, aud Gunpowder ; and among the latter, Souciiong, 
Oolong, Congo, and Bohea, and remarks upon the importance of certain 
requirements in the cultivation and manufacture of tea, without which 
success can never be obtained ; as the suitability of the site selected for 
the plantation; the facilities for transportation ; tlie kind of labor; the 
exx>erience, theoretical and i)ractical, of the manager ; and the sufQ- 
ciency of capital. He claims that there it a large extent of laud in this 
country well adapted to the production of tea, lying between the paral- 
lels of 2Q^ and 35^ north latitude, and which embraces jlJ^orth and South 
Carolina, Georgia, Alabama, Mississippi, and also in portions of Cali- 
fornia, all lying within the summer-rain boundary line, and i)ossessed 
01 rivers which would answer for purposes of irrigation, should a season 
of drought occur. 

SITE, SOIL, AND CLIMATE. 

Mr. Shipp recommends as the best site for a tea i)lantation, one adja- 
cent to v/ater or other means of transportation, Hat or slightly undulat- 
ing, sirMciently elevated to give a natural drainage to the soil. Steep 
localities, which are liable to land-slips and difficult of cultivation, should 
be avoided. Proximity to water is advantageous for easy irrigation of 
the nui'series, as well as of the young plants during their llrst year's 
gro^^vth, and for the ready transport of the manufactured tea. The soil 
preferable is a light, friable, ferruginous clay, free from stones or slate, 
which prevent the tap-root from penetrating to a sufficient depth to 
allow the x)lants to attain their full vigor. 

The climate v/here the tea plant has been found to thrive beat is that in 
vrhicli periodical rains fall, and where the heat is not so intense as to check 
the Mi development of the plant, or a temperature ranging from a max- 
imum of 100 to a minimum of 30 degrees, though tea will grow in much 
colder latitudes, and is not killed by a light frost. Tea groy> s in China 
even at an altitude of 0,000 feet above the level t»f the sea. 

PLANTATION. 

Tlje preparation for the plantation should be governed by the kind 
of seed used, and the manner in which it is to be sown. It may be 
sown either at the stake or in nurseries for transplanting. If the former 
mode be pursued, the whole of the land should be cleared, with the ex- 
ception of such trees as may be deemed necessary for building or other 
imx^ortant purposes, unless ^o numerous as to cause excessive shade. 
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Under any circumstances, it is judicious to retain or plant light shade- 
trees on the western side to protect the young plants from the fierce aftet- 
noon sun. Indigenous seed should always be sown in nurseries, as it pro- 
daces plants which are very tender and very su.sceiUible to sudden 
changes of temperature ; they shouUl never be removed to plant out until 
the second year. The system of planting or transplanting from nur- 
series has been much approved for all kinds of seed, as the expense of 
one season's cultivation is avoided by retaining the plants in the nur- 
series till they are one year old. It is necessary to tend the nurseries 
carefully, and make the seedlings as thrifty and vigorous as possible 
that they may bear transplanting. 

LAYING OUT A PLANTATION. 

In laying out a plantation, the first thing to be done after plowing 
is to line and stake off roads, twelve to fifteen feet for the breadth of the 
main roads, and six to nine for the cross-roads: after which, lines for 
plants should be marked off at right angles to the roads, as much Ibr 
economy of labor in planting out as for the subsequent appearance ot 
the plantation. Tliese lines should be crossed transversely at a distance 
of six feet, and at each intersection a good stake, three teefc high, should 
be driven firmly into the ground to mark where the seed or plants are 
to be placed. 

Fruit and ornamental trees may be afterward planted along the sides 
of the roads in such a way as not to interfere with, the growth or culti- 
vation of the tea plant, while the effect on the plantation will be en 
hanced. 

FACTORY BUILDINGS. 

The residence of the manager and the principal factory buildings, as 
storehouse, tea factory, packing and drying house, &c., should be in a 
central and elevated position to insure easier supervision of the estate, 
and equalization of distances. 

Wells, "latrines," and manure pits should be built from pecuniary 
and economic considerations. On a plantation of one thousand acres 
are the manager's residence ; tea factory, 200 feet by 60 feet 5 drying 
and packinghouse, 60 feet by 30 feet 5 storehouse, 100 feet by 50 feet; 
stables, out-houses, and houses for the occupancy of permanent laborers. 
All of these buildings may be of wood, except the storehouse and factory, 
which should be of masonry or corrugated iron. 

PREPARATION OF SOIL, AND SOWING OF SEED. 

Immediately after plowing, the land should be harrowed until the 
earth is well pulverized, that transplanting may be done with greater 
facility and more security. After the sod has been prepared as de- 
scribed, a hole one foot deep and nine inches vfide should be dug at each 
stake for the reception of each plant. 

The Seed, immediately on the arrival at the factory, should be placed 
in damp beds from six to ten inches deep, carefully prepared for its 
reception, a layer being deposited broadcast as close as the seeds will 
lie, and sprinkled with soil to the depth of one inch, succeeded alter- 
nately by a layer of seed and one of soil, until the pit is filled up. It 
should then be covered with mats or straw, and watered. The mats 
or straw are placed over the pit to prevent the action of the sun's rays 
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affeGting tlua seed. Seeds wliicli sink wheu tliiwn into water w^ll pro- 
duce the sturdiest plants. 

FOBMNG NUBSERIES. 

The season for forming nurseries in India is the month of November, 
and they should be made on land as level aa possible, in the form of 
beds six feet wide, and as long as convenient for those tending and 
watering them. The site should be near water. 

The mode of forming nurseries is as follows : Mark off the beds, 
leaving a space between for a passage-way ; turn up and pulverize the 
soil to the depth of eighteen inches; turf the sides of the beds to pre- 
vent them from washing away, and make the surface smooth and level, 
but raised above the passage-ways ten or twelve inches. After the beds 
are ready sow the seeds one inch deep, and three or four inches apart, in 
straight rows ; then cover them with a layer of straw, and water daily 
until the plants appear above ground ; afterward watering is necessary 
only when the soil becomes dry. Weeds should not be permitted to 
grow. If the climate is cold or frosty, the depth of straw may be 
increased, and the watering dis])ensed with. In fact^ a man must use 
his own common sense in such details. 

Should grubs, caterpillars, ants, or other insects attack the seedlings 
they may be speedily exterminated by turning a few domestic fowls into 
the nursery, as, from close observation, it has been proved that the fowls 
do no injury to the plants. 

Goats, sheep, squirrels, rats, rabbits, monkeys, hedgehogs, and deer 
injure the tea plants ; and where any of these animals exist in large 
numbers it is necessary to guard the nursery. 

TRANSPLANTINa. 

Transplanting should be attempted only on a dull, cloudy, or wet day, 
and not until the rainy season has set Idj except where there is every 
facility for irrigation. 

In removing seedlings from the nursery too much care cannot betaken, 
as the life and health of the plant depend entirely on the manner in 
which this is done. The best mode is to dig a trench at the end of the 
bed to twice the depth of the tap-root, and then remove each row sepa- 
rately in succession, with a spade, laying them in Hat, circular baskets, 
roots to the center, covering the latter with earth to protect them from 
exposure. 

MODE OF PLATs^TINa SEEDLINGS. 

On arri val at the place where they are to be planted, a hole sufficiently 
large should be made with a dibble in the hole already described, to 
admit of the tap-root going straight down to a proper depth so that 
the lateral rootlets shall not be too near the surface. In transplanting 
the plant should be suspender! in the hole by one hand and the earth 
crumbled and pressed lirmly around the roots with the other, until the 
seedling is lirmly set. The object of digging the first hole to a depth of 
one foot is to prevent the lateral roots from boing too near the surface 
when the plants arrive at maturity, which would render them liable to 
be cut with the hoe or plow ; whereas, by adopting the plan here recom- 
nieuded the hole will, in the course of the first year, gradually fill up. 
The ground should be constantly turned over by hoe or plow to prevent 
the growth of weeds. Manure should also be applied frequently. 
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PRUivrii^G. 

Tliis is a luatter on '^'liicli mucli cliscuSvSioii lijus iirisen and luueli diver- 
sity of opiaioii prevails, as on tlie siiccessfni results of it mainly depend 
the luxiiriiinee of yield of the tea cro]^, and tlie ulu.niate welfare and 
duration of tlie n^lantation. In the hrst year it is sullicient to top the 
plant, which is done by nipping oft the npxier green stein vrith the fore- 
hnger and thumb, as this arrests its npvv'iird and promotes its lateral 
growth. In the second year the plant ought to be cut down to twenty- 
one inches, and aii the smaller brandies stripped off to eight inches 
above the ground, by breaking, not cutting theuj, which v iil prevent 
them from again shootin^>' forth. Much depends on the care wlthwliich 
tliis is done, as, if neglected or carelessly performed, the danger of 
ailecting the plant in the succeeding year Avill be increased, while a tree 
circulation of air at this critical time greatly benehts the tea tree, and 
the removal of all branches to a height of eight inches from tlie ground 
^ lesseiis the linbiiity to attack aiid destruction by insects, results likely 
to follovv if the branches are allowed to trail on the ground, and dirt 
and rubbish permitted to accumulate round the stem of the ])'ant. 

In tlie third year the pruning should be performeil by trimming with 
the knife in preference to the shears — which, luiless used by those who 
understand them, only break and .jag the ])hint — so as to give the 
l}ranches an upward tendency. Allstriiggling branches sliould be closely 
trimmed round tlie sides, and a conical form given to the plant. 

The fourth year tlie branches should be neatly trimmed round the 
sides of the plant, and cut down to twenty-four inches, in Hat, table- 
like shape, the secondary laterals being thinned out from the center, if 
the plant is not suiiiciently ventilated, as too dense a growth in that 
part is highly iujurious, care being taken at the same time to remove all 
the cuttings from tlie i^lant. 

In the iirth year much the same system maybe pursued, wdtli the 
exception of the pruning being made more concave toward the center, 
alio wing three inches below^ the margin of the bush. 

In the sixtii iind a.U succeeding years tlie ])lanter must be guided by 
the reipuiremonts of the tea tree, exercising his own discretion, be.-iring 
in mind tinit by cutting away all old wood he promotes the growth and 
developn^ent ot'new shoots, which a;re essentially required for luanuhic- 
turing x)urposcs. 

mainUFACtuivE of tea. 

The pluckiug season commences about the end of April, and continues 
till the end of October, during which time a series of flushes'' occur 
at intervals of twelve or hfteen days, according to the weather, and thus 
twelve crops of ]e;ives niay be gathered in on{3 season. 

The plant should not be x)hicked before tlie third year, and then only 
very lightly, a.s overplucking will render it weak avicl sickly. The yield 
of a higidy cultivated tea plantation is about one ])ound of tea to the 
trcOj or lour pounds of leaves in their green state. Thus an acre of land 
ted six leet by six contains 1,210 jdants, and consequently yields 
numl)er of x)ounds of tea when in full bearing. 

PLUCXIKa THE LEAVES. 

The most aiLvantageous method of plucking is to divide the laborers 
into three gangs, in number according to the ^-iiush'- to be gathered, 
eaeh gajcig having an overseer. The Pekoe gang should be composed 
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of womeu and chiidrei], as the}' are in every way better fitted for such 
work. They nip off the buds or convohited leaves from which Pekoe is 
made. This gang shoald be follovred by the SoiichoDg gang, v.'ho gathei 
the next two or three leaves on each stem, and they be succeeded by the 
Congo p bickers. 

The object of dividing tlie pluckers is to keep the leaves separate 
for the manufacture of each class of tea, when brought into the factory 
for manipulation. Another advantage gained by this careful classihca- 
tion is, that it prevents the coarser and harder leaves from brealdng the 
leaves of the ilner teas during the process of rolling, and, furthermore, 
obviates the necessity of so much sifting as would be required if all the 
teas were manufactured together. There is considerable art iu plucking 
the J eaves, so as to induce a growth of young leaves. 

On delivery of the leaves at the factory they are first weigiied, and 
then strewn thinly on the shelves which line the walls, for the pur- 
pose of cooling, when twenty or thirty pounds should be issued to 
each roller, who i)laces them out in the sun or artificial licat to 
Vrither, boating and tossing them with his hands, and picking oir 
nil coarse and unrolJable leaves. After the leaves are sufficiently 
Vv ith ered (which can be ascertained by compressing a handful ; if, on 
opening the hand, the leaves have lost their elasticity they may be con- 
sidered withered) they liiust be taken back into the factory, cooled and 
rolled on tables in small portions, and made into balls until all the leaves 
have been roiled. 

Then the first rolled are again rolled, and all obstinate le;ives picked 
out, to be afterward rolled with the coarser teas. The ieiives being now 
ready for the pans they are transferred to them, and the roasting pro- 
cess commences, the pans being kept to a uniform heat of 180^ F. 
After being roasted for ten minutes, during v/hich time the leaves 
must be kept stirred and tossed about to equalize the roasting and to 
prevent burning, they must be again rolled until the required twist or 
turn is given to the Isaves, \^'hen they are again roasted at 2VJ:^ F., 
and finally rerol'ed and placed in a heap for two or three hoars, 
when the drying process commences. This is efiected by spreading 
thinly on circular trays, or sieves, jfiaced over charcoal fires until dry, 
which occupies six to seven hours, according to the weather. When 
thoroughly dry the tea is taken to the packing-house and there classified 
by being passed througli sieves of dinbrcnt sizes, after Avhich it is stored 
in large bins iinecl wnth lead or zinc— to collect the teas of one flavor e7i 
masse before packing. 

Plowery Pekoe is manufactured in a manner different from that ap 
plied to other teas, and is briefly as follows, The young shoots, as 
soon as brought into the factory, are allowed to cool and the leaves to 
dry, after which they are exposed to the sun until perfectly limp, v/hen 
they are again cooled and tossed about. They are then again put under 
the influence of the sun for about twenty minutes, and finally' dried over 
charcoal fires and kept covered closely to confine the aroma. This lea 
should be packed hot, whereby the flavor is enhanced. 

GEEEN TEA. 

Yery little green tea is manufactured outside of China, the laws oi 
other tea- growing countries not permitting the coloring of teas. The 
following is a brief sketch of the Chinese method, viz : The young leaves, 
as soon as gathered, are taken to the factory and spread out to cool and 
dry, which occupies considerable time. Thev are then nut into hori- 
16 
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zontal pans and subinitted to a lieat of 150° F, uutil perfectly soft 
and pliable, being kept constantly stirred to prevent the leaves from 
sticking and burning. They are then made up into balls and exposed 
to the sun or heated air, the balls being frequently pressed by hand to 
express the juce. This operation takes about sixteen hours, and is the 
process by which the coloring matter (tannin) is extracted, and the flavor 
produced. The tea is then roasted in the horizontal pans until perfectly 
crisp and dry, after which the coloring takes place. The coloring matter 
is gypsum, turmeric, and Prussian blue, or indigo. 

The present mode of manufacturing tea is no doubt very primitive, 
aaid one that is capable of vast and important improvements, especially 
in the rolling process. Machinery has been invented and has been found 
to answer pretty well. There is no better country than America to 
overcome the difficulty of hand labor by machinery, and, therefore, the 
want of cheap labor may not be an insurmountable obstacle to tea man- 
ufacture in the United States. 



TESTS OF DEPARTMENT SEEDS. 

The Department distributed j in the year 18G9, 317,347 packages of 
seeds and plants, including, in addition to valuable varieties of the ce- 
reals, 125 kinds of vegetable seeds, 45 varieties in families of the choicest 
imported flower seeds, and many descriptions of grass and field seeds, cot- 
ton, tobacco, rice, &c. With a view to exchanges in kind, a large va- 
riety of seeds and plants has been sent to foreign societies and to indi- 
\iduals abroad. To the Botanical Garden at Melbourne, Australia, 103 
varieties of American tree seeds ami plants were sent, and the same 
number respectively to the Imperial Royal Minister of Agriculture, Aus- 
tria ; the Royal Botanical Garden near London, England ; and the Royal 
Botanical Garden at Madrid, Spain. Thirty-two packages of seeds and 
cereals were sent to the Cape of Good Hope Agricultural Society ; G40 
packages of vegetables, 134 of tobacco, and 80 quarts of grain to 
Hon. J. J. Roberts, Monrovia, Africa j 50 pounds of American upland 
cotton seed to the Cliinese government ; 133 packages of vegetable seeds 
to the government of Japan, and 22 packages of vegetable seeds and 
cereals to the government of the Argentine Republic. 

The demand for seeds has been so great from all sections of the 
country, and the supply so small, on account of the limited appropria- 
tion of Congress, that the Commissioner has been compelled to confine 
the distribution chiefly to members of Congress, to statistical corre- 
spondents, to meteorological observers acting for the Department, and 
to county and State agriculturul societies, by which means they are 
judiciously disseminated. 

The importance to farmers of i^rocuring good seeds is annually be- 
coming more obvious. Varieties of the cereals formerly prized have 
been year by 3 ear deteriorating, and the product i)er acre of staple 
grains has been steadily diminishing. Perhaps one of the principal 
causes of deterioration is the slight attention paid by farmers to the 
selection of seeds. It is not sufficient, however, to secure good seeds. 
The best seeds will deteriorate on worn-out or poorly-prepared soils; 
yet there seems to be no good reason why farms that at one time 
yielded thirty bushels of wheat per acre should now produce only- 
twelve to fifteen bushels. 
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The greatly increased value of the wheat and oat crops, consequent 
upon the introduction of new varieties, may be satisfactorily demon- 
strated by facts. 

As shown by the annual report of the Department Tor 1868, the 
v/heat crop reached 224,036,600 bushels ; acreage, 18,460,132 ; average 
yield per acre, 12.1 5 value of crop, $319,195,290; average price per 
bushel, $1 42. The reports of experiments v/ith the Tapx)ahannock 
wheat distributed by the Department show an average yield per acre 
of twenty-five bushels ; the total yield at that rate, on the acreage of 
1868, would be 461,503,300 bushels, an increase of 237,466,700 bushels; 
whicb, at $1 42 per bushel, would be a money value increase of $337,- 
202,714. If this wheat were to take the place of other varieties, how- 
ever, and should be sown as the general crop is now sown, without the 
special care usual in experimenting, the average yield would of course 
fall below twenty-five bushels ; but if the average increase per acre 
could be raised to fifteen bushels, (a low estimate for the Tappahannock, 
the increase in bushels would be 55,380,396 ; in money value, $78,640,162. 

The oat crop of 1868 was 254,960,800 bushels; acreage, 9,665,736; 
average yield i^eracre, 26.3 bushels; value of crop, $142,484,910; aver- 
age price per bushel, fifty-five cents. Keports of experiments with the 
Excelsior oats, a new variety, introduced by the Department, show an 
average production of forty bushels per acre, sixty bushels not being an 
uncommon yield. Estimating the average yield, if generally introduced, 
at 30.3 bushels, an increase of four bushels i)er acre over the average 
yield of 1868, and the addition to the wealth of the country in the item 
of oats would be 38,662,944 bushels, or $21,264,619. 

The weight of the product of the Excelsior oats for a few years after 
their introduction may be lairly averaged at tvrenty per cent, above 
the common varieties, estimating the latter at thirty pounds to the 
bushel, and the former at thirty-six, although in many cases forty and 
forty-five pounds per measured bushel have been reported. Add twenty 
per cent, to the sum above ascertained and an increase will be shown of 
$25,517,542. 

It is the object of the Department to distribute superior varieties 
only ; but the adaptability of these varieties to the climates and soils of 
the country must be determined by actual experiment, and the Commis- 
sioner must rely upon the results attained by intelligent experimenters 
in order to furnish proper recommendations to farmers generally. To 
make these experiments satisfactory and valuable, more is necessary thau 
simply to report success or failure in general terms. Such data should 
be given as may be of use in comparison, the date of sowing or plant- 
ing, the time of maturing and harvesting, the quantity of seed sown, 
and the amount and quality produced ; and, if wheat, oats, or barley, 
the weight of straw and grain respectively. The quality and treatment 
of the soil should be accurately stated. Such details would enable 
persons interested to form an accurate judgment as to the value of any 
specific variety, and especially as to the climate and soil in which it 
will prove most successful. Many reports received by the Department 
lacking such data are of no value whatever for reproduction. 

Some of the results of trials made with leading cereals distributed 
by the Department are here presented. The great number of the varie- 
ties of vegetable and other seeds, concerning which reports have been 
made, renders it impracticable to embrace them all in this article, and 
it is perhaps sufficient to say that a large majority of the new and im- 
proved varieties of such seeds have given satisfaction where their merits 
have been fairly tested. 
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tappahannoce: wheat. 

The Tappaliannock wheat lias been widely distributed by tlie Depart- 
ment since the spring of 1863, and the most favorable reports concernmg 
its value as a new winter variety have been received. These reports, 
from many and widely separated portions of the country, agree in plac- 
ing it among the most desirable varieties. It possesses the character- 
istics of a superior wheat, maturing early, yielding heavily, rarely sus- 
taining damage from weevil or midge, rust or smut, giving a superior 
quality and yield of flour, and withstanding severe winters on account 
of its vigorous growth. Few correspondents, who have given this 
variety a fair test, decide against its merits as an excellent ^^inter 
wheat. There is a great diversity in the reported yields, but this arises, 
of course, from the different methods of treatment, the soil, and the sea- 
son, ^^'umerous returns have been received of satisfactory experiments 
in the New England States, the details of some of which were published 
in the last annual report. 

A correspondent in Alleghany County, Kew York, says of his crop, 
raised from seed furnished by the Department, that it equals the original 
seed, is pure and clean, has a short, stiff straw, will stand rich ground, 
and is ten to twelve days earlier than any other variety yet raised in 
that county. 

From Tioga County, Pennsylvania, a correspondent writes that the . 
Tappahannock is ten days earlier than any other variety grown there, 
and yields well. A similar account comes from Greene County. A re- 
sult of replanting is reported from Somerset County, in the same State. 
One quart yielded ten 5 the ten quarts produced four bushels and one 
peck; and the fo.ur bushels yielded forty-six and a half bushels of excel- 
lent wheat. 

There is a marked unanimity among experimenters in the Southern 
States in favor of the Tappahannock, as being well adapted to the cli- 
mate and soil of that section. In Maryland it ripens early, thereby 
avoiding danger from the weevil, which in some seasons makes sad 
havoc with the more slowly maturing varieties. A Harford County 
farmer reports a yield of thirty-two bushels to the acre, weighing sixty- 
two and a half pounds per bushel. In several counties of Yirginia 
where this wheat has been fairly tested, it is supplanting other varieties. 
The seed distributed in Shenandoah County ripened ten days in advance 
of any other variety, and yielded abundantly. 

From Tazewell County the report is made that twelve pounds of Tap- 
pahannock produced two hundred and fifty pounds of beautiful wheat ; 
in fact, the finest grain ever seen in the county. The straw was of a 
blight golden color ; the grain plump and very fair, ripening ten to twelve 
days earlier than any other kind,'' The seed was sown late and the crop 
sustained injuries from fowls, rabbits, &c. 

In North Carolina, this variety has done well on highly improved and 
new land, but poorly on thin soil. By several correspondents it is pro- 
nounced superior to any other kind for fullness and freedom from disease. 
The increase, as shown by reports from eleven counties, varies from 
thirteen fold to forty-one fold. On common land the yield was eighteen 
fold ; and sandy loam, with atop-dressing of stable manure, twenty-four 
fold; on upland clay soil, twenty-eight fold. One experimenter sowed 
Tappahannock in the same field with the Purple-straw, sowing at the 
same time ; the former ripened four days earlier than the latter, yielding 
thirty-three fold, while the Purple-straw yielded ten fold. In South 
Carolina the Tapi^ahannock is found to mature ten days earlier than 
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the Alabaiiui: wlj;iarj andtlireG ^veelis earlier tliaii (lie Eongli-cliaii'. Ee- 
porta of its liileriiig v/eli come troin this State. In Abbeville Goimty, 
there was a returu of tvveiity-tvfo and a half TV)ld on red., stiff land, well 
prepare*! and manured. iJidon County reports an increase of thirty- 
two told, weighing sixty-two and a lialf T>ounds to tlie bushel. 

Severrd Georgia correspondents state that the Ta}>pahanaock wheat 
is the best yet introduced into their respective localities. In one in- 
stance, Yvhere sov/n on land manured with sheep droppings^ the yield 
was forty-five fold. Clayton County reports the largest ratio of increase, 
sixty fold. 

A Cravfibrd County correspondent reports that the Tappahannock is 
an early variety, comparatively free from rust, very prolific and heavy, 
weighing four pounds more to the bushel than kinds usually sov^n. 

Excellent yields are reported in Carroll County and in Hall County, 
the grain in each case weighing sixty-live pounds to the bushel. ISine 
counties report fevorable experiments. On thin land in Warren 
County tlierc was an increase of thirteen fold — about ilfty i)er cent, 
more than the usual harvest on similar land. 

Calhoun County and Clay County, Alabama, give encouraging ac- 
counts of the trials made with this variety, both as to etirly maturity 
and heavy ratio of increase. The Grayson County (Texas) correspond- 
ent reports that the Tappahannock did much better than any other variety 
with which experiments have been made in the county, yielding about 
forty bushels per acre, and weighing sixty- three pounds to the bushek 
Correspondents in Arkansas report that the Tappahannock is much the 
best variety for the soil and climate of the western portion of the Stat€. 
In Drew County, in the southeastern part of the State, on account of 
early sowing and manuring, the Tappahannock headed .earlier than any 
other variety. A Moijtgomery County correspondent states, however, 
that it is a vvcek to ten days later tlian common May wheat, and is con- 
sequently more liable to rust. A correspondent, writing from Coffee 
County, TeiiDcssee, says tliat vigorous growth, hardiness, early matu- 
rity, and freedonj liom smut and rust, commend the Tappahannock as 
the most desirable variety of winter wheat. In Maury County, one- 
fourth of a bushel upon cotton land, sown the last of November, and 
cut in the second week of June, yielded three hundred and twenty-six 
pounds— about five and a half bushels, or twenty-two fold. A McNair 
County correspondent says that it matures finely, stands the winter 
well, and is earlier than other varieties. A peck of the Tappahannock 
sown in Polk County, in stifi', mulatto soil, without manure, yielded four- 
teen fold better than other varieties on the same soil. In Obion County 
it is reported as standing wet land better than any variety in that 
section, yielding at the rate of eleven and a half bushels per acre more 
than the average. A Braxton County (West Virginia) correspondent 
states that Tappahannock ixilly satisiies expectations in that section, 
and that it is the general opinion of farmers that it is the best wheat 
yet raised in the county, being hardy, early, of good quality, standard 
weight, and yielding well. 

Favorable accounts have been received from Hopkins, Livingston, 
Eussell, and Scott Counties, Kentucky, all uniting in the opinion that 
the Tappahannock ripens earlier, affords a larger grain, and is heavier 
than varieties usually sown in those counties, and that it is the best 
wheat for the climate. One peck sown on tobacco land in Edmonson 
County yielded tive and one-fourth bushels — considered an extraordinary 
yield in that locality. A farmer of Garrard County states that he sowed 
sixty bu^ihels of Tappahannock, at the rate of one bushel per acre, on 
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land consisting of limestone raold, vriUi reddish clay sub-soil, mixed with 
gravel. The land Lad been cultivated in corn for fourteen years without 
change, except a crop of oats preceding the breaking of ground for 
wheat. Notwithstanding a drought, the yield was sixteen bushels of 
the very best wheat per acre. Its matted roots prevented freezing out, 
and its early ripening was a guarantee against rust. 

The Tappahannock has succeeded well in Missouri. From a quart oi 
seed sown in Howard County in 1860, as an experiment, and the product 
sown each fall, the yield in 1869 was one hundred bushels of plump 
wheat, far superior to any other grown in the county, and yielding one- 
third more than other varieties, or thirty bushels to the acre, weighing 
sixty-six pounds per bushel." The Phelps County correspondent says : 

Ou tlie 6tb of October I sowed tv/ciity pounds of Tiippaliannock wheat on corn 
ground, sandy loam, plowed six iuclies deep with turuin*^ plow, and well harrowed in, 
iiud rolled in the spring. It was harvested June IB, full three weeks earlier th;in 
other wheat in the same field, sown at the same time, aud treated in the same manner. 
The return was four hundred and sixteen iiounds of clcjin, phnnp wiieat, or about six 
bushels and three quarters, weigh in^jjj sixty-two pounds to the bushel — about twenty- 
one fold; while niy other wheat in the same field yielded only eleven fold. I think it 
will prove to be the best Avheat for this count\\ 

In Stoddard County the lowest yield of Tappahannock was thirty-five 
bushels to the acre, pronounced superior to any ever grown in the county. 
A correspondent Vv'riting from AVashington County says that the Tap- 
pahannock is admirably adapted to the soil and climate of Southeastern 
Missouri. 

From the Western States the reports of experiments with the Tappa- 
hannock wheat are not so general lior full as was to be expected from 
the amount distributed. Correspondents m Fulton, Jackson, and Mas- 
sac Counties, Illinois, report fair yields. 

In Brown County, Indiana, the grain is large and plump, and is thought 
to be a good w^heat for rich bottom land. In Jasper County it made a 
good yield, weighing sixty-two pounds to the bushel. From Spencer 
County it is reported to be admirably adapted to the clifuate of that 
section, a first-class wheat for rich bottom lands, and that of live varie- 
ties sown on one farm the Tappahannock wiis the earliest. It yielded 
well in Washington County, but not more than some other varieties, the 
smut in some cases injiuing it seriously. Anotlier Indiana correspondent 
writes : 

1 sowed four quarts of Tappahannock wheat ou the 15th of October, 1858, on a heavy 
clay soil, from which a crop of sugar cane had been harvested. It was v/ell stirred with 
the plovr and manured, after which the wheat was sown and harrowed in. Harv^osted 
June 2Gj the yield by measurement being throe bushels and one peck, weighing one 
hundred and ninety-five pounds. Pleads, full; kernels, somewhat larger than the 
Genesee, and similar in general aj)pearance. 

In Henry County a farmer sowed, on the 5tli of October, 18G8, one 
peck of the Tappahannock broadcast, harrovved it in, aud then rolled the 
ground. It was sown on about ouo- fourth of an acre, that had produced a 
crop of corn which was cut otf and the ground brolven up. Although 
sown late, this wheat was the first of several varieties to ripen; was cut 
July 3 J and yielded nearly five bushels of superior wheat. 

Where experiments have been made with the Tapx)ahannock in Ohio 
satisfactory results have been attained. A quart received by a farmer 
in Ashland County late in ISGG, i^roduced twenty-five pounds; this 
product sown, jielded six and three-fourths bushels; and the latter, in 
turn, one hundred and forty-two bushels, weighing sixty-five pounds to 
the bushel. An Erie County farmer reports that from one quart, re- 
ceived three years ago, he has no v/ one hundred and fifty-six bushels of 

splendid wheat." Another farmer, in Champaign County, from one 
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quart, received three years ago, and cultivated each season, thia year 
threshed one hundred and forty bushels as good in quality as the orig- 
inal seed. A Henry Countj' correspondent says : 

The Tappaliannocli wheat received two years ago from the Departraeut has been 
growu two years in drills. The second season, one bushel drilled on one hundred and 
forty square rods yielded twenty-two and one-half bushels, or at the rate of twenty- 
five and six-sevenths bushels per acre, while the Michigan White variety, in the same 
field, yitildcd ouly eighteen bushels per acre; the Tappahannock ripening two weeks 
earlier, and giving much finer grain. 

A Highland County farmer reports that he sowed a quart of Tappa- 
hannock, with the following results : Product first year, twenty-two 
pounds; second year, four and one-half bushels. From the lour and 
one-balf bushels the third year he has four acres, which he thinks will 
make one hundred and twenty bushels of very fine quality. It stands 
up well on rich ground, and ripens a week or ten days earlier than the 
Eed-chaff Mediterranean, all the gi^ains being perfect. In Hardin County 
the Tappahannock is found to be earlier and better than the usual varie- 
ties sown, and in Logan County it matures ten days earlier than ordi- 
nary varieties. In Meigs County a farmer sowed broadcast eight 
bushels of the Tappahannock on high second creek bottom land, the 
product being one hundred and eighty-six bushels 5 another sowed 
broadcast one and a half bashel on fallow ground, sandy hill land, 
formerly timbered with white oak and poplar, and harvested forty-eight 
bushels. 

C. E. Goodrich, of Ionia County, Michigan, says, in the Western 
Eural of July 22, 1869, that five years ago, when his attention was first 
called to the subject, he became satisfied that the Tappahannock was the 
earliest white wheat, since which time he has been testing its various 
qualities with the view of its taking the place of the Soul^. He has 
found it to be the earliest, that it has so far invariably evaded the 
attacks of the midge, and that the weight averages sixty-four to 
sixty-six pounds per bushel, while the yield is fully equal to that of the 
Souk\ From lifty-five acres sown by himself and neighbors in the faU 
of 18G7, there were harvested 1,562 bushels, or an average of over 
twenty-eight bushels per acre. This was sown on as great a diversity 
of soil and had as different treatment as any one could desire for ex- 
perimental purposes. On a heavy timber land farm, which had not 
raised a good crop of wheat for five years, on account of the midge, it 
gave thirty bushels per acre. On another field of river bottoms it 
lodged so badly as to compel the use of the scythe and horse-rake in 
harvesting, but gave, notwithstanding the heavy loss in gathering, 
thirty-five bushels to the acre, the kernel of which was so plump and 
white as to pass readily for " extra w^hite " in market. From three acres 
of corn ground he harvested one hundred and ten bushels. Mr. Good- 
rich is satisfied that whatever could be expected of the Soule under the 
most favorable circumstancas can be relied 031 from the Tappahannoclj:,, 
and very pertinently concludes : 

Now, if this or any other variety fill the place of the Sonl6 in market, and es- 
cape the attack of the midge, it will snrely he to our interest to raise such, and to 
make an eifort to regain our reputation for " extra wheat," which has suffered sadly in 
the past few years by raising so much amber and red wheat. Of the 20,000,000 bush- 
els grown in the State in 1868, probably less than 5,000,000 would pass as extra, and at 
fifteen to thirty cents per bushel difference in price, it will be s^en that in the aggre- 
gate this ifl an item of no small importance to Michigan farmers ; for, if a man raises 
five huudred bushels of wheat, and loses fifteen cents per bushel, (the difference in our 
market between the best Tread well and Deihl, Soul6, or Tappahannock,) he loses $75, 
or enough to buy seed of a better variety. 

All experiment with Tappahannock and Treadwell in Hillsdale County 
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resulted as follows: IFour measured busliels of Tappahaunock were 
sown on a weli-prepared soil, of moderate fertility, at the rate of one 
bushel to tlie acre ; by the side of it, and treated in the same manner, 
the Tread well was sown at the rate of one and one-third bushels to the 
acre. The Tappahaunock ripened and was cut two weeks earlier than 
the Treadwell, producing twenty-nine bushels to the acre. The Tread- 
well, with a much heavier straw, yielded twenty bushels to the acre,* 
showing forty-five per cent, in favor of Tappahaunock. 
Hon. J. Bid well, writing from Chico, California, says : 

Everything considered, the Tappahaunock is the hest wheat of three kinds experi- 
mented with. With careful cultivation on our best soUs, the yield may go to fifty and 
even to sixty bushels per acre. 



AENAUTKA WHEAT. 

This variety of spring wheat was introduced into this country by the 
Department in 1864, having been purchased in Odessa, Eussia. It has 
been distributed annually since that year, and has steadily grown in 
the estimation of wheat culturists. It has been found to be an early 
and hardy variety, yielding heavily. The grain is fair and plump. In 
latitudes where the season of spring wheat growing is short, its early 
maturity is a valuable consideration. The average weight per bushel 
is sixty-two pounds. Some accounts of failure have been rex)orted, but 
they are rare, and in several cases due to unusual seasons. In Pulaski 
County, Virginia, several farmers are reported as having failed to raise 
crops, but no special reasons are assigned, nor the mode of treatment 
given. One of tbem, however, concluded to try Arnautka as a winter 
wheat. Having sown in the fall, he was surprised to find that it filled 
ont well and yielded heavily. 

A few examples of successful culture will show the adaptability of 
this wheat to a variety of climates in this country. 

A farmer writing from Hancock County, Maine, says : 

The Arnautka is the handsomest wheat ever seen in this vicinity, and is xDeculiaily 
adapted to our soil and climate ; in fact, the quality of the wheat surprises every one. 
I much doubt if liner wheat is produced in any of the Western States. 

In Sagadahoc County, four quarts of the Arnautka, sown May 1, on 
rocky soil, on which corn had been raised the year before, ripened eight 
or ten days earlier than other spring wheat sown at the same time, and 
produced two and one-half bushels. In Addison County, Vermont, four 
quarts, sown May 1, harvested the second week in August, yielded 
about three bushels, or twenty -four fold. The soil was clay, plowed 
the year before, and lightly manured. The straw^ stood strong, heads 
heavy, and berry long and full. It is supposed that this variety will 
prove as valuable to that section of the country as did the Black Sea 
wheat, which was originally introduced from the same latitude. In Or- 
leans County it proved as early as any variety. Three quarts yielded 
about two bushels. In Carroll County, l!^ew Hampshire, sixteen bush- 
els were raised from one bushel, sown on corn land of an ordinary char- 
acter, and without any special ijreparation by manuring. It was reaped 
like ordinary grain, no care having been taken to save all the heads. 
The heads were not long, but the kernels were large and fully developed. 
In Steuben County, U^ew York, seed sown in the first week of May was 
harvested August 23, yieldiog twenty-one bushels to the acre. Ten 
pounds sown in Eock County, Wisconsin, yielded nearly four bushels of 
seed fit for sowing. Eight x>oi^iids sown in iPierce County April 26, 
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tlireslied September 20tb, produced three liundred -aud ten pounds of 
excellent wlieat. A correspoiideiit in Lincoln County, Eiinois, reports 
a yield of thirty bushels to the acre, at least two weeks earlier than the 
Italian spring wheat sown at the same time. Another correspondent, 
wrifciug from the same county, reports a product at the rate of lifty 
bushels to the acre for two successive seasoiL?. A Grand Traverse, 
'Michigan, farmer says that the Arnautka wheat is generally acknowl- 
edged to be the best variety ever seen there. 

An Iowa correspondent, writing from Marion County, reports that 
nine pounds sown on the 10th of April yielded one hundred and sixty 
pounds of No. 1 Y^heat, weighing sixty p'ounds to the bushel Floyd 
County, same State, reports a yield oi ninety-six pounds from one 
pound and ten ounces of seed, sown on new laiid 5 a little more than 
sixty-fold. A farmer of Dixon Couuhy^, Nebraska, reports a yield at 
the rate of thirty bushels to the acre; the grain being coiisiderably 
larger than other varieties sown in his vicinity, and ripening four to six 
days earlier. In Douglas County, two bushels w^ere sown on newly 
broken upland. It stood well throughout a long wet season, growing 
to a height of five aud a half feet. The yield was at the rate of thirty- 
five bushels by measurement and forty bushels by weight to the meas- 
ured acre. This variety seems to be well adapted to the climate of the 
great wheat-growiug region of Minnesota. A Kice County corre- 
spondent gi\'es the following account of a successful experiment: 

I received exactly eight pounds of the Amautkn. wheat from the Deiiartment, which I 
sowed oij the 27tU of April, 1860. Thi^ ^roaud wms new breoking; coascfineutly, the 
best far any kind of wheat iu this pai t of the country. I sowed on the same day Scotch 
fife, on the same kind of ground, in oi'der to eeo which woukl ripen iirst. The Arnautka 
was tit to cut about one week eailier than the Scotch hfo. Tho straw or 8teni of the 
Iruautka is fully as strong as that of the Scotch tifo. It ia a bearded wheat, and re- 
sembles tho 'Uiedge-row wheat," formerly raised in lirniois, except that the heads are 
much larger. The kernel of tiie Arnautka is nnquestional^ly (he largest that has ever 
come under my observation, aud I have every reason to belii've that it is one of the 
best kinds of wheat for large yi(iid tliat has"^ ever been introduced into this State. I 
think I can tJiresh about five buKliels from the ei,<>'ht pounds sown. At this rate, the 
yield would be forty bushels from a bushel and four pounds of seed, or about sixty 
bushels to the acre, by sowing one and a half busiiel. I think it will not do quite so 
Well on old ground on which wheat has been raised for a number of years, but I do 
believe it will average fifty bushels per acre on any ground lit for any other kind of 
wheat. 

A writer in the Prairie Farmer bears the folio^dng testimony as to the 
ralue of this variety : 

I received a sample of the Arnautka wheat from tho Department of Agriculture in 
the spring of 1867, and was well pleased with the yield aud the quality of the grain. 
I sowed it again in the spring of 1868, and had a bountiful yield. I had four bushels 
of it gi'cund to test the quality of its Hour, and am fully satished with both the quan- 
tity aud (juality, and, unless it chanj^es materially for the worse, shall continue to raise 
it. It has produced at the rate of fifty bushels to the acre the past two years, and has 
been carefully examined by many of the farmers, grain merchants, and millers in this 
vicinity, who are all satisfied, from iiresent knowle<lge of its (lualities, that it is a val- 
uable acquisition for wheat growers. A few weeks ago I carried to tho mill one bushel 
of white Michigan Tuscan winter wheat, weighing titty -eight and a hadf pounds ; prod- 
uct of first quaUty flour, thirty-eight and a half pounds. One bushel of the Arnautka 
wheat, weighing sixty-two and a half pounds, yielded fifty-one and a half i>oundi» of 
fine flour. 

ENGLISn VARIETIES. 

In the fall of 1S08, the Commissioner purchased from parties in Eng- 
land three kinds of winter wheat, which had been recommended as su- 
perior varieties, viz., the Eough Chaff, the Talayera, and the Pohsh* 
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Tiie Talaverd was an Italiau ^vlit^it, introcTnced into England, and 
grown SiiccessMl}'. The Polisli originated in the country indicated by 
its name, and also ilourislied well iii England. The kernels were fine 
and piuinp, and of unusual w^eight. These varieties were distributed 
for the purpose ol experiment in many States of the Union, bat they do 
not seem to suit llie climate and soil of the country. They certainly 
liave not fidfilled expectations, as reports have been almost uniformly 
unfavorable. 

In the Southern States the Talavera variety luis failed entirely, the 
seasons being too short to permit its coming to maturity. In South 
Carolina it rusted so badly as not to be worth harvesting. The English 
Eough Chaff failed also, on accoimt of its late maturity and liability to 
rust. In Ocean County, New Jersey, the heads produced were poor, 
the grains shriveled and imperfect, the seed had been sown thinly on a 
clay loam, which had been well manured ; other wheat near, sown at 
the same time and treated in a similar manner, prodnced more than the 
average of excellent grain. In Cumberland County, Virginia, it prov^ed 
a failure, while lied Purple stem, growing on either side, yielded a fine 
crop. In North Carolina it only partially matured, and in South Caro- 
lina, where treated in all respects like the Tappahannock, it proved 
three v/eeks later than this variety, and rusted so badly that the heads 
did not fill and the i)roduct was valueless. 

A Washington County (Ohio) correspondent incloses a few heads of 
Eough Chali", produced from seed furuiished by the Department, and 
speaks as follows of the experiment: 

1 feel imicb disjip^oirjtod at the rea^dt. It promised well until about tbo 20th of 
June, {"roiii wbioh tiine it seemed to remain for several days wirhout change, except 
growing a Uttlediill in coJor — my other wheat turning quite yellow. Ou examining it, 
1 found ihiil the stalk ajipeiired to be dead and the ^jjrains tilled aa you will see. 1 dis^ 
covered no rust upon the stalk or blade. I regret ve;ry nnich that so tine a wheat should 
fail here. The stalks were rather short, but larpje, and stood erect. 

In some portions of Xcw York the Polish wheat seems to have done 
comparatively well. In Steuben County, where sown on new ground, 
it yielded tvvxuty-ibur bashels to the acre. A good crop is reported in 
Broome County. On very rich land in Csiautauqua County the growth 
was rank, but the wheat lodged and was struck by rust, so that it 
amounted to nothing. In Sufiblk County tlie product v>^as about equal 
to that of the Beartied lied wheat. Reports from Virginia, West Vir- 
ginia, and Southern Illinois indicate that this variety is not early enough 
for those latitudes. 

Hon. John Bid well, of Butte County, California, reports the following 
experiments with wheat received irom the Department: 



Variety. 


When soTvn. 


Qnantity 
sown. 


Aroa sown. 


Yield. 


Hough Chali' 

Talavera 


Jan. 27, 1869 
Jan. 27, lb69 
Jan- 26, 1569 


Pounds. 
6 


JSa. rods. 
161). 24 
40. 02 
18. 80 


Bushels. 
2;i. Si53 

c. m 

4.016 



That is, the Tappahannock was sown at the rate of forty-four pounds 
to the acre, and yielded at the rate of 21.90 bushels per acre 5 the Eough 
Chaff, sown at the rate of thirty pounds to the acre, yielded a.t the rate 
of 24.3S bushels per acre; and the Talavera, sown at the rate of fifty-one 
pounds to the acre, yielded at the rate of 34.18 bushels to the acre. 
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Tlie result of an experiment witli three varieties on the farm of the 
Agricultural College of Pennsylvania^ is thus tabulated : 



Variety. 



£ S «^ 

O u 

9 ^ 

^-1 o c3 

1.1 



O 



Tappaliannock - 

Taliivera 

Rough Chalf.... 



Lbs. 
64 

49^ 



3 5 
1 21^ 
1 l?f 



X6.9. 

400.^ 
33r 



Lbs. 
374J 
312 
279i 



EXCULSIOR OATS. 



The Excelsior oats, first distributed by the Department in the spring 
of 1868, were purchased in Bristol, England. They were grown in 
Somerset County, where they were remarkable for early and prolific 
yield and weight. These oats are white and handsome, and have been 
successfully raised in different latitudes of this country, losing none of 
their excellence by transfer from their native soil. The average weight 
per bushel is forty-nine pounds. Perhaps no new variety introduced in 
this country has given so general satisfaction, or such promise of ma- 
terial appreciation of the quality and quantity of our oat crop. 

Levi Bartlett, of Warner, l^ew Hampshire, has experimented with dif- 
ferent varieties of oats during the year, and pronounces in favor of the 
Excelsior. The Norway oats weighed thirty-four pounds to the bushel, 
the Excelsior, forty pounds. Unfortunately, a large part of the land upon 
which these oats were sown was very sandy and suffered severely 
from the drought. Those in the sandy soil grew only twelve to eighteen 
inches high, while on a compact and moist soil they grew four to over 
five feet in height. Those on the dry portions were harvested six to 
nine days earlier, the kernels being small and light. A correspondent 
of the Department, writing from Dunbarton, Kew Hampshire, reports 
that three quarts and one pint, sown broadcast on land with which 
no extra care had been taken, produced two hundred and twenty-six 
pounds. The stnlks were very large and heavy. In some cases a 
single seed sent out as many as fourteen stalks. The oats were very 
large and plump and thin hulled, the straw free from rust or mildew, 
while oats of the old varieties, in the same field, were nearly destroyed 
by these causes. An Oxford County (Maine) correspondent considers 
this variety far superior to any other yet grown in that section. Three 
quarts, sown May 10, on intervale soil, in fair (condition, made a fine 
growth, standing five and one-half feet high, without any disposition to 
lodge. They were cut August 18, and yielded three bushels and four 
quarts, of superior quality, weighing forty-four pounds to the bushel. 
The secretary of the Wilmington (Vermont) Agricultural Society says 
the Excelsior oats yielded at the rate of sixty-six and one-fourth bushels 
per acre, weighing thirty-eight pounds to the bushel. They ripened ten 
days earlier than the common varieties, and eighteen days earlier than 
the I^s"orway oats. He is of the opinion that they are the most valuable 
oats ever grown in the State. Seed was used at the rate of two bushels 
to the acre. 

A farmer of Broome County, New York, reports that he sowed seven 
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quarts in a sandy loam soil, which, had been manured and planted in 
corn the previous year. The land was a river plat, twenty rods of Avhich 
were devoted to the experiment. The grain was cut August 12, and 
threshed in December, yielding four and a half bushels , weight, thirty- 
five pounds to the bushel ; or thirty-six bushels to the acre by measure- 
ment, and about thirty-nine and a half bushels by weight. 

In Herkimer County, the seed sown on good gravelly soil yielded well, 
the crop weighing forty-one pounds to the bushel 5 straw vigorous and 
strong. From five pounds sown in Oswego County there was a return 
of four bushels. 

The yield in Tioga County, Pennsylvania, proved excellent, the grain 
ripening in ninety days from the date of sowing ; weight, forty pounds 
to the measured bushel. Hon. E. J. Haldeman, writing from Dauphin 
County, says: 

The Excelsior oats wMch I distributed have been verbally reported to ino as having 
done admirably. Different parties have told me that their pound of seed produced 
nearly four bushels, and that they will weigh about fifty pounds per bushel. This is 
excellent for our valley, where, in recent years, the oats have not ranged over twenty- 
live pounds to the bushel. 

In Cumberland County the Excelsior oats came up promptly, grew 
vigorously, and produced a stiff, tall straw, with a large yielcl of heavy 
oats, which took the highest premium at the county fair. 

An experimenter in Kent County, Delaware, sowed one and one-eighth 
bushel on one-eighth of an acre, fairly improved. The yield was eight 
and one-quarter bushels, equal in all respects to the seed sown. The 
seed Avas sown at the rate of two bushels per acre, the yield correspond- 
ing to sixty-six bushels per acre. He says : 

With our common white, or mixed black and white oats, we realized as the best 
crops not over thirty-five or forty bushels per acre, while the weight per bushel would 
not average over twenty-eight to thirty pounds. The product from my Excelsior seed 
averaged thirty-eight to th&ty-nine pounds to the bushel. 

In Wood County, Ohio, the Excelsior grew a foot higher, and gave a 
much larger product, than the oats usuaUy sown in that county. 

In Wayne County, one quart sown on a clay and loamy soil yielded 
five bushels and twenty-five pounds, weighing forty -two pounds to the 
measured bushel. 

Several counties in Illinois return favorable accounts of experiments; 
also, several counties in Indiana. 

A Perry County, Missouri, correspondent says that this variety has 
more than fulfilled all the expectations entertained of it, yielding on good 
upland over eighty fold, and producing a heavier grain than the original 
seed. Sown on bottom land the yield is lighter and the grain smaller. 

In St. Louis County, seed sown April 9 on new bottom land was har- 
vested July 14, yielding sixty-four fold. The stalks stood over five feet 
high, and were unusually stout, showing no disposition to lodge. 

In Hennepin County, Minnesota, the Excelsior yielded sixty-five 
bushels of superior oats to the acre. The correspondent regards this 
A ariety as a valuable acquisition, and altogether worthy of its name. 

An experiment made on the farm of the Michigan State Agricultural 
College is reported as follows: 

Thirty-four pounds of Excelsior oats were sown broadcast on 36-100 of an acre, Apri] 
30, the grain weighing at the rate of forty-seven pounds per bushel. The crop was 
harvested August 5, and tlireshed August 18 ; weight of grain, seven hundred and two 
pounds ; straw, one thousand and fifty-eight pounds. One bushel weighed 35.7 pounds. 
Yield per acre, by weight, 60.6 bushels. Ratio of straw to grain, 1.51 to 1. The soil 
was a sandy loam. The preceding crops were Swedish turnips in 1868, and corn in 
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In Jackson Ooimty a yield of titcy-nine bushels to tlio acre is reported, 
weighing thirfcy-niue x)ounds to the bushel. The crop was cnt iivo days 
before otlier oats sown on the same day. 

WHITE SOnONEN OATS. 

The Whi te Schoaen, or Eeautifiil, oats Vv^ere purchased by the Depart- 
ment in Hamburg, Gerina^iy, and distributed in tlie spring of 1868. This 
variety is a native of Sweden. Tlie grain is T)himp and very haudsome, 
the heads large, and the stravs^ stiff and strong. It is not so early a 
variety as the Excclsiorj but is, perhaps, quite as prolific. Owing to the 
brief period which has elapsed since these oats were given out for ex- 
periment among farmers, reports have not reaciicd the Department from 
as many portions of the country as w^ould v/arrant a positive statement 
as to their adaptability to our diversified soil ami climate. 

The Michigan State Agricultural College experimented with them in the 
growing season of 1869, on sandy loam. The seed was sown Ai>ril 26, 
in drills, on 78-100 of an acre, and weighed at the rate of forty pounds 
per bushel. The crop was harvested August 2 ; weight of graiu, 155.5 
pouuds : weight of straw, 210.5 pounds. Que bushel weighed 37.5 jKvands. 
Yield per acre, by weight, 02.3 bushels. Eatio of straw to graiii, 1.35 to 1. 

In Tioga County, Pennsylvania, they proved to be ten days later 
than the Excelsior. 

This variety has been pronounced valnable" in Xew York, Pennsyl- 
vaaia, Maryland, West Virginia, Olinois, Wisconsin, Michigan, Missouri, 
Kansas, and Nevada. A correspondent in Whitesi^le County, Illinois, 
reports a yiehl oi' seventy-five bushels to the acre. In Bay County, 
Michigan, a crop Vv^eighed forty-six pounds to the l^usliel. In Esmeralda 
County, Nevada, this variety is reported as superior to any previously 
grov/n in the State. The secretary of the Wihiiington (Vermont) Agri- 
cultural Society re;)orts that the White Schonen yielded at the rate of 
one hundred and four and seven-eighths bushels per acre. The crop 
matured ten days later than the common oats, but not too late for the 
climate. 

A report from Dauphin County, Pennsylvania, pronounces this a re- 
markably fine variety, yielding largel^^, and weighing nearly forty pounds 
to the bushel. 

OTHER VARIETIES OF OATS. 

Samuel Donaldson, of Atchison, Pennsylvania, reports, under date 
of ISTovember 30, 1860, the following experiment with tlie White New 
Brunswick oats : 

Two years n<^o last April I received ono nijit of Ncvr J>i"iriov< icl: oats from tli!:; Di*part- 
ment of Agriculture, from which I realized onc-holf haflbci. lu (h:- S])rin5^ of 18G8 I 
sowed thefje/and receis^ed fiftecu bitshels. The (ifteeu hiwhLda were aowii last jspriug, 
and this fall I threshed tliree hundred huahels of aw ^ooii oatH as I ever saw, weighiug 
forty-live pounds to the bushel. The gnisdhoppers cat o'l at least tiff;y bnyhels before 
harvesting. The iU'teen bushels were sown on six acres which had been broken up the 
year before and planted in corn. 

A farmer of Ottawa County, Micliigan, is sangiiiHO that he can, vith 
carefnl cultivation, raise from fifty to sixty bushels per acre of this 
variety. 

Ill ram Capron, of Paris, Ontario, says of the White Somerset oats, 
receiveel from the Department: 

They were sown on dry, warm land, and yielded seventy bushels ; there was some 
shrinkage, or tho yield would have been greater. It was the handsomest Xield of oata 
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I ever Earv^ Tbyj were sown tbin; "but iTom fwQ to twenty stalks shot o«t from each 
seed. The striiw v/as largo, standing about five I'ect high. ; 

In Illoiitrose Cooiity, Pennsylvaiua, ooc quart of the Bomerset oats 
yielded tv70 ai^d a liali bushels by weight, forty poands per bcishel by 
measure. 

EXPEPa^IEIsTS WITH OATS AND EAKLEY. 

Tiie followiDg valuable experiments are reported by the presideAt of 
the Agiicultural College of Pennsylvania: 

The oats and barley received from the Department of Agrleulturo in the wioter 
tind sirnng of 1868-'Gi), were committed to William C. Huey, assistant superintendent 
of the Centra] Experimental Farm coniiceted with the college, for trial upon the ex- 
perimental plota, each of vhich contains exactly one-eighth of an acre. The revSults, 
abstracted from his interesting report, are given in the following table, showing the time 
of sowing, cutting, and housing, and the product in pounds in tho sheaf and in the 
grain : 



Plot No. 105— Excelsior oats. 



Plot Xo. IOG—Excelsios oats. 



Sown. 


Cut. 


Housed. 


Product, pounds. 


1 Sown. 


Cut. 


Housed. 


Product, pounds. 


Sheaf. 


Grain. 


Sheiif. 


GraiiL 


April 14. 


July 30. 


August 2. 


700 


257 


1 April 14. 


July 30. 


August 2. 


690 


260 


Plot 2>Io, 501— Excelsiok oat^. 


i Plot Ko. 503— White Scii5N£N oats. 


May 3. 


July 30. 


August 2. 


725 


237 


\ May 3. j July 30. 


August 2. 


780 


257 


Plot No. GOS-^Somerset oatb. 


Plot No. 502— Saxosian barley. 


May 3. 


July 30. 


August 3. 


525 


SOG 


; May 3. 


July 30. {August 2. 


650 


192 


Plot No. 501— Probstier barley. 


i 

.; Plot No. 104— Cojision itour-roweu barley. 

1 


May 3. 


July 30. 


xViigust 2. 


520 


no 


j AprU 12. 


July 30. 


Anguat 2. 


505 


209 



From this tablo it v/ill he noted that the several varieties produced at tho following 
rates per acre : 



Excelsior oats, plot 105, (Hi liiishda per aero. 
ExcelRir)r oats, ])lot I0(i, G5 bushels per acre. 
Excelsior oats, plot 50J, 5!)^ busheis jht aero. 
White Schonen oats, plot 503, C-li bushela x>Qr aero. 



Somerset oats, plot 505, 51J "busliola por aoro. 
Saxoiriaii barley, plot 5. '2, 32 40-47 biishel.s per acre. 
Probstier barley, j)lot 504, 29 bushols per aero. 
Common four-rowed barloy, plot 104, 35 27-47 
bualiols per aero. 

Tho White Schonen oats matured Inter than the other varieties, and wero cut a few 
days before they ^verc fully ripe. This vai-iety and the Excelsior are likely to prove 
v»*ry valuable additions, and the Conmiissioner of Agriculture is entitled to the thanks 
of the community for tlieii' introduction. 

D, A. A. Nichols, of Wcstlteld, iNe^y York, says: 

I sov/ed eight quarts rf the Excelsicu' or.ts the hrst week in May on ground plowed 
the previous fall. Soil, a strong clayey loam. They were sown at the rate of two 
bushels per acre, and harrowed in thoroughly. On the same lot, with only a small 
strip of V»arley between, I sowed 'ho common black, or hor.se-inane, oats, at the same 
rate per acre, the soil being apparently the same in both pieces. Both I^iuds wore har- 
veste<l alike and threshed with a Hail. The yield was as follo-.vs: 

Excelsior, 8 pounds sown, 245 pounds yield. 

Black, 160 pounds sown, 1,5-^6 pouiids yield. 

Excelsior yielded, by measure, 7 bushels. 

Excelsior yielded, by weight, Tf^- bushels. 
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Black yielded, by measure, 48 busliola. 
Black yielded, by weight, 48 bushels. 
Excelsior seed sown weighed 51 pounds per bushel. 
Black seed sown weighed 32 pounds per bushel. 
Excelsior yielded per pound, sown, 30| pounds^ 
Black yielded per pound, sown, 9/^^ pounds. 
Weight of crop per bushel Excelsior, 85 pounds. 
Weight of crop per bushel black, 32 iJounds. 

By the foregoing it will be seen that, although the weight of the Excelsior oats was 
reduced about one-third, the result was good, showing that even in poor seasons the 
Excelsior oats will be a decided acquisition to the value of the crop. The straw was 
stilf and large enough to hold up the heavy heads ; not, however, so coarse as the so- 
called Norway oats grown in this section, and therefore more valuable as forage. 

BARLEY. 

Of the several kinds of barley disseminated by tlie Department, the 
Saxoniaii variety seems to be the favorite. In Dauphin County, Penn- 
sylvania, it did exceedingly well, and was pronounced to be a variety 
worthy of the widest distribution. The secretary of the Deerfleld, 'New 
Hampshire, Farmers' Club, says : 

It is the opinion of those gentlemen who have experimented wdth Saxoniau barley 
that it is a superior grain, and that its introduction wiU prove of great beneht to this 
pai-t of the State. This variety, and also the Prohsfcier, were for the first time distrib- 
uted during the present year, and for that reason few reports of experiments have been 
made to the Department. 



EXCHANGES WITH FOREIGN SOCIETIES. 

The establishment of a system of book exchange is a matter of years. 
Corporations and societies are slow in movement, and it takes time to 
secure, from those who are disposed to exchange, the regular transmis- 
sion or their publications. Societies, to which the issues of the Depart- 
ment for 1867 were sent, are only now responding. On this account, the 
list of 1868, published in the Annual Keport for that year, has been dimin- 
ished only by the number of correspondents who have distinctly declined 
the x>ropositions of this Department. Next year such societies as received 
the reports for 1867 and 1868, and still fail to respond, will be dropped. 

Of the three hundred and twenty-seven societies to which the Annual 
Eeport for 1867 was transmitted, one hundred and twenty-eight have 
responded; many by sending sets of their publications, covering a series 
of years. Of the same number, ten have declined to exchange upon 
various grounds, and have been dropped from the list. 

The accessions to the library during 1869, from all sources, were, 
exclusive of periodicals proper, one thousand one hundred and ten 
volumes, which may be classified as follows : 



Agriculture proper 304 

Horticulture 59 

Natural History, including Botany, Zoology, and Geology 327 

Meteorology 95 

Statistics 101 

Chemistry 29 

Miscellaneous, and books of reference 195 



Total „ 1,110 



The larger number of the above have been recelA^ed by exchange, the 
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limited appropriation for the purchase of books having been mainly 
devoted to the acquisition of botanical wOrks, large works of reference, 
and foreign periodicals of scientific character, all of which are expensive. 

Of the Annual Eeport for 1868, six hundred and four copies, and of 
the Monthlies for 1869, two hundred and fifty copies, have been sent out 
to foreign societies, distributed as follows : 
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72 
262 
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1 
24 
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1 
32 

1 

4 
11 
25 

1 

604 



8 
2 

30 
114 

43 
8 
1 

11 
6 
1 

"19 
.... 

5 
13 
1 

287 



COTTNTKIES. 



Africa 

America, excluding ITortli America . 



Australia 

Belgium 

Demnark 

iPrance 

Germany, including Austria and Prussia . 

Great Britain : 

Holland 

Iceland 

Italy 

Norway 

Portugal 

Polynesia 

Eussia 

Scandinavia 

Spain 

Sweden 

Switzerland 

Turkey 



Total . 



THE JENEQUEN, OR SISAL HEMP. 

The inhabitants of Yucatan justly consider the jeneqiien^ or Sisal 
hemp of prime importance among the staple articles of their native 
agriculture, because its valuable fiber not only answers an almost un- 
limited nurpber of domestic purposes, but also supplies the demands of 
foreign commerce. Though the annual yield of the raw material may 
be said to be never failing, and has been always cultivated extensively, 
it has never been produced in sufficient quantity to meet all the demands 
from abroad. 

While other products of Yucatan agriculture may occasionally have 
become unprofitable, either in consequence of adverse climatic features, 
to which the peninsula is subject, or through commercial freaks in the 
world's market, thejenequen has never been subject to such drawbacks, 
a fact attributable to the universal usefulness of its fiber and the 
unconquerable vitality 6f the plant, which easily survives the effects 
inherent to the nature of a riverless, rocky desert, and the severe trials 
of a six months' tropical sun. For a knowledge of the jenequten plant, 
its culture and uses, Yucatan is indebted to the Maya Indians, the di- 
rect descendants of those remnants of the Toltecs who, after the fall ot 
their empire in the valley of Mexico, emigrated to Central America and 
Yucatan. The docile and industrious habits of this ancient race are to 
this day identical with those of the Mayas, whose vitality under the 
most severe trials has scarcely a parallel in the records of human civili- 
17 
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zation. The jenequen plant may therefore be considered as truly em- 
blematic of the character of the hardy and industrious Maya nation. 
Armed solely for defense, the plant, as well as the race originating its 
culture, must be regarded as alike harmless and useful. 

The fact that the increased production of jenequm fiber results from 
the enterprise of the white rulers of the peninsula is readily explained 
by the workings of our commercial age under the sway of Xeptune's all 
powerful trident. It is, however, worthy of notice that the Mayas, long 
before the discovery of America by Columbus, were not blind to their 
interests in foreign intercourse, which was cultivated with the interior 
of the American continent, as well as over the greater portion of the An- 
tilles. This historical fact finds additional proof in well known philo- 
logical researches by which the Maya language and its closely related 
dialects have befen traced all over the area mentioned. 

Yucatan agriculture recogTiizes the following seven species and varie- 
ties of the jenequen x)lant, each of which is known by a specific vernac- 
ular name : 

1. The clielem (pr. Tshelem) grows spontaneously all over the land, but 
finds its favorite range on the barren, rocky districts of the northwest, 
with their border of maritime sand-flats. The botanical affinities of this 
plant so closely agree with those of Agave angustifoliaj that it may be 
safely referred to this species. Popular estimation classes the oJieleni 
fiber as of prime value, on account of its naturally white, fine, heavy, 
and peculiarly strong texture. In regard to quantity it would not yield 
to the sacci, (pr. sacqui,) a variety which is more generally cultivated, 
because of its larger si^ie, in which respect it excels all others. It is, 
however, stated that the clielem would equal the sacci in this respect, ii 
the same care and attention were paid to its cultivation. Senor D. T. 
Mendiburn, of Motul, planted three hundred young sprouts of each, 
adjoining, on his estate, in the Island of Cozumel, and the result of 
his experiment proved that the clielem is of the same rapid growth, 
producing at the same time an equal quantity of fiber of superior qual- 
ity. Senor M. also states that the transplanting and nursing of the chelem 
requires, in general, less care and experience than the sacci. 

2. As to the qualities of its fiber the so-called yaxci (pr. yaashki) 
comes next. The name of this plant signifies green or green-leaved 
agave, the word being formed by yax green and ci agave. Its leaves, 
unlike those of all other varieties, the names of which have the word 
ci appended, are of a bright, velvety green, and are not covered with 
that glaucous, waxy bloom peculiar to the other varieties. The yaxci 
leaf is shorter, and consequently produces less fiber, but it excels in 
fineness, softness, flexibility, and lustre, and commands a much higher 
price in the market. The range of the yaxci appears to be limited, and 
its cultivation is confined to the more genial soil and climate of the east- 
ern and southern parts of the peninsula, where it is mostly raised upon 
what is known as sugar land. At the present time YaUadolid, Chemax, 
Tijosuco, and Bolonchen are the principal places where the yaxci is to be 
looked for. The fiber of this variety is almost exclusively used for the 
finest fabrics and articles of luxury. One small specimen in the shape 
of a tassel is now deposited with the collection of textile fibers m the 
museum of this Department. Persons exioerienced in matters relating 
to the jenequen maintain that the yaxci could be equally well cultivated 
on the extensive sand-flats along the coast, though a trial has never 
been made. 

3. TIaird in order is the saccij (saci or saqui, as the Spanish wite it.) 
•Sacci m eg-p s white agave, the name being formed by the prefix sac, white. 




THB SACOHI. 



PLATE XXIV, 




TH9 OAJWIf. 
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The leaves of this variety are densely covered with a white, waxy bloom, 
somewhat like that of the cabbage ; hence its specific name. The sacciy 
though cultivated throughout Yucatan, appears to have its center of 
production in the northwestern part, otherwise known as the district of 
Merida. The white, flexible fiber, which the large leaves of this plant 
produce in great length and abundance, makes this variety a quasi stand- 
ard-bearer among its congeners. All that is exported, either as raw ma- 
terial or manufactured into various shapes, is said to be almost entirely 
furnished by the sacd^ which annually yields, on an average, twenty-five 
leaves, the aggregate weight of which is one arroha, or twenty-five 
pounds, yielding an average of one pound of clean, marketable fiber. 

4. Next in order is the chucumc% (pr. tshucumki.) The meaning of 
this name is not clear, for chucum is the name of one of the numerous 
species of acacia or mimosa^ the bark of which furnishes, almost exclu- 
sively, the tanning material of the country, in lieu of oak bark. The 
chucumci much resembles the sacci, but the leaves of the former, though 
larger, yield a rougher and harder fiber, and are, therefore, considered 
inferior. Its less flexibility fits it only for coarser fabrics 5 still, in gen- 
eral cultivation, but little distinction is made between them. The range 
of its culture is over the rocky flats md sandy regions adjoining the 
coast. 

5. More distinct from the sacci is the hahci, (pr. babkior vavki,) which, 
seemingly of quicker growth, produces double the number of leaves, 
but of smaller size. Its fiber is stated to be of better quality, though 
not sufficiently so to overcome its quantitative deficiency. 

6. Sixth in the list is the citamci, (pr. kitamki,) which name may be 
translated as pig or hog agave. The leaves of this variety are short and 
narrow, and equally poor in fiber. The plant is held in low esteem. 

7. The cajun or cajum, (pr. cahun or cahum,) concludes the list of our 
ienequen varieties. This plant is, like the chelem^ indigenous 5 and is 
found growing spontaneously through that littoral belt which immedi- 
ately borders on the mangrove region. It is also met with occasionally 
in the interior of the peninsula, between the towns of Yzamal and Yal- 
ladolid, and also southward on the table lands kuown under the inap- 
propriate name of the Sierra. The botanical afSnities of the caju7n place 
it in the genus fourcroya, and there is little doubt that it is referable to 
F. Ciibensis, It has large, thin, uniform leaves, of an agreeable green, 
four to five feet long, with margin armed with sharp, curved spines, like 
those of the agaves^ or some of the heavier armed species of bromelia. 

In order to obtain the fiber of the cajum the leaves have to be collected 
near the heart of the plant, when they are cut and parched over a light 
fire, by which process, according to Seiior Mendiburn, the fiber becomes 
strengthened considerably, so that in this state the leaves are preferable 
as ties for thatching roofs. 

A glance at the nomenclature of jenequen varieties shows that the first 
and the last have particular names, with which the monosyllable ci is 
not connected, and these two alone are known as indigenous forms, 
growing wild in the country. The word ci seems to apply collectively to 
all agaves in their cultivated or fiber-furnishing state, and is probably 
a synonym oi jenequen^ which originally belonged to the ancient language 
of Hayti. This is also one of the^numerous instances, not only of the 
occasional adoption of foreign elements from one language into another, 
but also proving some intercourse between two distinct nations of which 
one is already extinct. 

The v^onii jenequen applies, as feir as we know, more to the fiber iu its 
unmanufactured state than to the plant which furnishes it. The names 
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having the suffix ci, connected and belonging to the various forms ot 
jenequen^ are rather artificial, and appear to have been exi^ressly created 
to designate certain cultivated forms of one or two really original plants, 
mentioned above under the names of clielem and cajum. This is a popular 
view of the matter, and is also adopted, with every show of probability, 
by some of the native authors of the country. 

In the Estadistica de Yucatan^ published by the R. iSoc. de Geografia y 
Estadistica^ in Mexico, January, 1857, and written by the Senors J. M. 
Eegil and A. M. Peon, it is expressly stated (p. 274) that the yaxci and 
the sacci have been derived, respectively, from the original and indigen- 
ous plants called cajum and chelem. These represent two different spe- 
cies and genera, the former being a fourcroya and the latter an agave. 
Whether this assertion would stand a full scientific test, we are not pre- 
pared to say. As to the clielem and the sacci there is little room for doubt, 
for they agree sufficiently well in their botanical characters, and exhibit 
only such divergefuces as are incident to a plant in its wild state on one 
side, and, on the other, to one which has undergone some modifications 
by cultivation. 

Of the ya^ci only a few fresh leaves have come into our hands, so that 
no opinion can be formed. The bright green color of its leaves is the 
One thing which particularly distinguishes this variety from all the oth- 
ers except the cajum^ which is a fourcroya; but this species has the mar- 
gin of its large ensiform leaves regularly armed with horny, curved 
spines, while the leaves of the yaxci can be said to be only subinerm, 
their occasional spines being interspersed with rough, granular excres- 
cences. The more fleshy habit of the yaxci may be the result of cultiva- 
tion, as is the case with the sacci and the closer related forms of this 
variety. 

The large area cultivated, and the corresponding quantity of fiber 
furnished by the sacci and some of its co-ordinate varieties, make these 
plants, collectively called jenequen, by far the most important agri- 
cultural staple of Yucatan, excluding even the breadstuffs in the shape 
of maize, beans, rice, &c. The dry climate of a peninsula, washed on 
all sides by the currents of two heated tropical seas, and the bare, rocky 
flats constiMting the main-land of Yucatan, seem to be co-operating 
agencies in forming excellent flber, which may be called a specialty of 
the countrv. 

During the period from 1860 to 1866, when the United States, did not 
furnish the usual supply of cotton, the culture of this article threatened 
to become a serious rival of jenequen in Yucatan. On account of the 
enhanced price of the former, a considerable portion of land and labor 
was diverted to the production of cotton, but the lessons of a few sea- 
sons were sufficient to prove the fallacy of the cherished expectations 
of this staple. It was soon found that cotton is a much more tender 
plant than jenequen, and that the latter is more able to brave the severi- 
ties of climate and soil peculiar to Yucatan 5 even the fruticose or arbo- 
rescent nature which the cotton plant assumes within the tropics, cannot 
sufficiently fortify it against the alternation of rain and drought, con- 
tinuous for six months. To meet these climatic conditions, the jenequen 
seems to have been particularly created ; the shape and nature of the 
plant exhibit the exact expression of^assive resistance, by which it op- 
poses the efiects of a scourging, tropical sun, and the almost entire ab- 
sence of water on the surface of a riverless country. Heated air and 
glaring light from above, and the calorific rays reflected from burning, 
rocky ledges beneath, seem to comprise everything required for the most 
genial development of the jenequen^ which seldom fails to make grate 
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ful returns for the little labor bestowed uj^on it in keeping it free from 
weeds and noxious animals. 

The profits of jenequen culture are said to reach ninety-five per cent, 
per annum on the capital invested, while maize usually pays only seven- 
teen per cent, and rice about tweoty-four per cent. These seemingly 
high figures in favor of the jenequen, though we have not the means at 
hand to verify them, do not appear to be exaggerated. The first outlay 
is not larger than that required for the production of maize, rice, or 
beans and though jenequen yields no return the first four or five years, 
the crops of maize and beans gathered during that time from the young 
jenequen fields compensate for what might seem loSs of time. A jene- 
quen ^eld commences . to yield in the fourth or fifth year after being 
stocked, and continues to do so for fifty to sixty years and even longer. 

Each plant, during this time, furnishes annually an average of twen- 
ty-five full-grown leaves. These yield, under the ordinary rasping pro- 
cess, one pouDd of clean, marketabie fiber, worth at the shipping port of 
Sisal an average ol $1 50 per arroba of twenty-five i^ounds. 

One mecate, containing five hundred and seventy-six square varas,* 
stocked with sixty-four jenequen plants, annually yields an average of 
sixteen hundred ripe leaves, which furnish together sixty-four pounds 
of clean, marketable fiber, at an average value of $3 84. For this pro- 
duct the following expenses are required : For weeding the field five 
times, at 18 cents per day for one hand, 31 cents ; cutting and bringing 
in sixteen hundred leaves, 12 cents ; rasping, bleaching, storage, and 
transportation to market, $1 28; total, $1 71 ; leaving a net balance of 
$2 13 per mecate, or about $13 20 per acre. In this statement the items 
of ground rent and wear and tear of tools are omitted as too trifling for 
for consideration. The value of the preparatory labors bestowed upon 
a new jenequen field amounts to about fourteen cents per mecate. 

The presence of water for domestic purposes establishes the only 
scale on which the value of soil can be estimated. 

In growing jenequen^ and preparing its fiber, no tools, besides an iron 
weeding hook, are used which could not readily be made by joining four 
or five sticks. The low price of agricultural labor in Yucatan may ap- 
pear almost incredible to those not familiar with the habits of the rus- 
tic population. The sole diet of these people, especially those of the 
pure Indian race, consists of maize, prepared in various forms. Add to 
this the eliile, or red pepper, and an occasional spare cent for rum, and 
they seldom if ever desire animal food. 

The profitable results of jenequen culture at an early date invited the 
attention of the land proprietors, mainly of Spanish descent, and in or- 
der to expand this remunerative branch of agriculture the assistance of 
mechanical labor was soon called for. The slow and tedious work of 
rasping the leaves by hand needed to be replaced by machinery. 
' In 1833, H. Perrine, then United States consul at the port of Cam- 
peche, invented an apparatus for rasping and cleaning jenequen. Its 
apparent success in the beginning secured for it a jjatent from the 
legislature ; but it was soon found that the knives emi)loyed, owing to 
the peculiar shape of the leaf, cut too much on one side, working the 
other side imperfectly. A second trial was made in 1847, by J. E.. 
Hitchcock, who carried his machinery to Merida, taking with him an 
engineer to make any repairs or corrections required. His first trials, 
however, proved the machinery inadequate t# the requirements, as it 
destroyed too much fiber, and otherwise worked unsatisfactorily. 



* 33.3852 English inches. 
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Soon after, Mr. Hitclicock invented another apparatus, whicli, after 
slight modifications, worked well. The inventor, however, lost his 
premium of $10,000 through the overthrow of the government, by one 
of those revolutionary movements which are the chronic disease of 
Spanish America. Afterward a Mr. Thompson, of Boston, also accom- 
panied by an engineer, tried his fortune with a different apparatus, but 
still less success crowned his labors. 

Here a sudden break in the thread of statistical data brings us imme- 
diately to the present day, where we find various steam-engines in 
operation, not only for rasping and obtaining the raw material, but also 
for spinning and twisting the fiber into cordage. Several of these en- 
gines are now working at Ohimay, one of the finest and best equipped 
haciendas of the country. One of the largest machines in use bears the 
stamp of the Paterson Works, New Jersey. 

The engineering hands having charge of these machines are Indians, 
or half-breeds, who fill their places t© the satisfaction of their employers. 
In the suburbs of Merida several establishments are in full operation, 
ind Sit present there appears no prospect of any check to the large pro- 
duction and preparation of Sisal hemp. 

For those specially interested in the cultivation of the jenequen plant, 
the following notes are presented: 

PREPARATION OF A JENEQUEN FIELD. 

After making the selection of land it should be fenced in substan- 
tially, either by brushwork, eight feet in height, or by a stone wall of 
five feet. This done, the wood, trees, and brush should be chopped 
down in August, the trunks of ihe trees being made to fall as flat to 
the ground as possible, to facilitate their subsequent destruction by 
fire. This burning process needs to be repeated two or three times to 
prevent growth from the root-stalks. The ground can then be cropped 
with maize, beans, or similar products, either of which will make a 
good return, especially if the ground has been well moistened with rain 
before receiving the seed. Weeding is also to be attended to. Little 
labor is required for this work, however, as it merely consists of cutting 
the herbage, uprooting being unnecessary after the ground had been 
thoroughly burned. The following year the field can be again used for 
a similar crop after preparation by knife and fire. Necessary repairs 
of the fencing should also be looked after. Circumstances permitting, it 
would be well to prepare the field a third time for a like crop, after 
which the ground will be found in excellent condition for sticking with 
jouug jenequen plants. 

PLANTING. 

In April or May holes of nine inches diameter and eighteen inches 
deep are scooped out to receive the young shoots or plants. These holes 
are arranged in drills, the plants being placed three yards apart in each 
direction. Thus one square mecate, measuring five hundred and sev- 
enty-six varas, will hold sixty -four jenequen plants. Experts differ 
somewhat as to the space necessary for one plant. Seiior J. D. Es- 
pinosa, a writer on the subject, suggests the division of a square, ac- 
cording to its size, into four, six, or eight lots, separated by alleys 
six yards wide, to facilitate the working of the ground as well as 
the gathering of the leaves and the taking out of the young shoots. 
Though the planting may be done at any time, the rainy season, 
from May to November, is preferable. The lower part of the young 
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plant must then be buried, the upper portion being kept in a vertical 
position by placing three or four small stones under the lower leaves, a 
precaution which seems more important for endogenous plants than for 
exogens. For this work the month of June, when a short interval of 
the rainy season occurs, will be found the most favorable time. After 
planting, horses may be pastured within the inclosure, which enables 
the shoots to take root vigorously. When not pastured weeding by 
hand must be resorted to during July and November; for, if the young 
plants are not assisted in this manner, a serious loss of time will be 
exi)erienced in the end by a retarded reproduction of offshoots from the 
mother plants. If circumstances should not permit a thorough weed- 
ing, this work may be limited to a radius of one yard around each plant, 
the remaining space being merely cut by a scythe or sickle. The taking 
out of the young shoots for transplanting should bo done after the fall 
of two or three good rains, that they may be removed with as many 
unimpaired roots as possible. It is also advisable to procure no more 
at a time than can be planted out the same day. By observing these 
simple rules an almost incredible advance will be experienced in the 
development of the young growth. The shoots should not be less than 
one-half, nor more than three-quarters, of a yard in length, experience 
having demonstrated that young plants of this size prove much more 
productive, both of fibrous leaves and propagating plants, which latter, 
after a lapse of three years, will fornish their first crop. If, on the 
other hand, grown plants are used for sticking a new field the stem 
becomes too thick, somewhat like that of the pinaj (a species of Brome- 
liaj probably B, Mratas.) This is caused by the sluggish developn;ient 
of the roots, resulting in the languishing of the plant for many years. 
Senor Espinosa states that he set apart a small piece of ground in 
1855, stocking it after the first rain in June with thirty-five young 
plants, none of them more than half a yard in length. No attention 
was paid to their taking root until three weeks afterward, when a free 
development of young leaves was perceptible. Careful weeding during 
that time preveiited all entangling of vines or the growth of weeds. In 
the beginning of December he noticed the first budding out of young 
offsets, (PitoneSj) of which he collected during the months of .January 
and February one hundred and three plants from thirty-three mother 
plants. Many of these young plants measured nine inches in length, 
and were otherwise well formed, and exhibited a vigorous vitality, in 
which they rivaled even the mother plants. Only three out of thirty-five 
failed to produce young plants, though they had grown during the time 
as well as one could wish. 

To promote prompt development of the young plants without drawing 
too much upon the powers of the mother i)lants by prolonged connection 
with them, nurseries are recommended. All the young offsets standing 
closer to one another than half a yard are taken out and placed in the 
nurser^^, one yard apart. Here weeding and rooting five times during 
one season are easily done. If to the nui'selings, now deprived of ma 
ternal nourishment, is given the benefit of irrigation during the dry 
season, say once a week, their growth will be astonishing, while a great 
gain of time will be achieved. After att3aining the height of about three- 
fourths of a yard the young plants can be set out for permanent growth. 
The domestic plan of accelerating the growth of the young plants, dic- 
tated, as it were, by the interest of man, seems also to be indicated by 



AGRICULTURAL REPORT. 



nacture herself, for most species of Agave exhibit a marked propensity 
for viviparous habits — so much so that one of them received the system- 
atic name A. viviparaj a synonym of A, Antillarum. The former name, 
however, appears not discriminating enough, because viviparousness is 
alike common with several other species of the genus, especially so with 
our chelem, {A, angmtifolia^) and not less so with the cultivated varieties 
of this species. These plants are not only marked by a profuse repro- 
duction by offshoots from the root, but also, in many cases, by an appa- 
rent monstrosity of their flowering scape, which produces, under certain 
circumstances, instead of flowers, so many young plants, in every respect 
as perfect as those having grown from the roots. This of itself is nothing 
strange, as it is of common occurrence with many endogens, and occurs 
regularly with some of our domestic plants. 

Sacci^ or <;;he clielem^ when its flowering scape becomes wounded or 
broken before the development of the blossoms, invariably produces 
young plants from the axils of the internodes of the scape, or above the 
points where naturally flowers should appear. Nature thus seems to 
have provided double security for the reproduction of the species. 

The development of the flowering scape from the center of the plant, 
or the cogolloj as the Spanish call it, forewarns the termination of the 
existence of the mother plant. This scape, called by the Mayas hoh or 
boob J if left undistvrbed, attains a height of twelve to fifteen feet. When 
four to six feet high the hob shoiild be taken off, as, if it should be per- 
mitted to complete its full growth and flowering, it would injure all the 
other plants in the immediate vicinity. 

There are also flower-scapes which push out from their nodes young 
plants, which are entirely like those sprouting from the roots. These 
young shoots grow so rapidly that they become eight to ten inches long 
before the scape itself dries up entirely. SenorEspinosa once transplanted 
fifteen such shoots, which grew to the same size as those taken from the 
root, and to which they proved fully equal in quality and quantity of 
fiber, as well as in reproduction. 

THE ENEMIES OF THE JENEQUEN. 

The jenequen^ especially in its cultivated state, has enemies of various 
kinds. All domestic animals, particularly horned cattle, hogs, and goats, 
and also deer, greedily devour the young plants, and, when driven by 
hunger, take even full-grown leaves, which they chew for the sake of the 
juice. An insect belonging to the genus Scarabceus — the Mayas call it 
maax (pronouiaced maash) — bores through the central portions of the 
plant and destroys the softer parts of the jenequen; while two other 
insects, called cocliol aixd huxludi^ (pronounced cotshol and cooshlootch,) 
prey on the young leaveB. Another obstacle to cultivation is a si3eoies 
of mouse, which teeas on the roots. To prevent the ravages of the maax 
there is no other remedy than to hunt it diligently mcrning and evening, 
removing it with a pointed stick, and filling up with pebbles and soil any 
wounds or holes on the plant caused by this beetle, to prevent rain-water 
from CTitering. Against the other insects there seems to be no remedy 
but searching for them regularly, especially during the rainy season. 

Senor D. J. Gonzales, of Seye, states that a small species of fox, called 
pliloch (i)r. Paiotsh) by the Indians, partly feeds on the maax and other 
coleoptera : and, hence, should not be persecuted. Whether this ani- 
mal is really of the canine tribe we are unable to say. The setting of 
snares or traps seems to be the only way to prevent the noxious work- 
ings of the root-destroying mouse. 
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EASPINa. 

This process immediately follows tlie cutting and gathering of the 
" mature leaves without any further preparation, and is generally done 
by hand, except where jenequen production is carried on upon an ex- 
tensive scale. The two implements in use among the smaller producers 
are of Maya origin, and are known under the vernacular names toncos 4 
and pacclie respectively. 

They are of the most simple construction, especially the former, which 
consists of a thick smooth stick, about three feet long, resting with 
one end against the ground, with the other upon a support of two 
equally rustic sticks fastened in the ground, and incliuing upward 
toward each other, so as to form a cross, in the axle of which the main 
stick rests. Upon the inclined plane of the latter the jenequen leaf is 
placed with its concave side down. While this is held firmly with one 
hand, the rasping work is performed with the other hand by means of 
a wooden fork, fitting the size of the leaf. Thus every particle of the 
epidermis and the juicy chlorophyl is scraped off, leaving in the la- 
borer's hand at last a bundle of clean fiber, though still of light greenish 
yellow tint. This work is laborious, and cannot be continued by one 
hand longer than two to three hours. Three hours are generally allowed 
for the rasping of one hundred leaves, with a yield of one pound of 
fiber. 

The loss of fiber in rasping averages five to ten per cent. The offal is 
generally a dead loss, though in some haciendas it is fed to cattle, the 
acid, gum-like juice particularly suiting their taste. 

The pacche, (pr. pactshe,) also of Maya invention, seems to be one 
point less primitive than the toncos. The jenequen leaf is placed on an 
inclined board, one end resting against the body of the laborer, whe 
does the rasping by means of a triangular piece of wood, one and a half 
foot in length, with handle on each end. The result of the work with 
the pacche is about the same as that with the toncos. 

The fiber issues from either of the rasping processes clean and almost 
dry, and loses its impure tint by one or two days' exposure to the rays ot 
the sun. For this last process light rustic scaffolds are constructed in 
the immediate vicinity, w^here the rasping is done. The bleaching finally 
ends the labors of the producer, as the fiber is now ready for the market. 

The application of steam-power for rasping Sisal hemp, immediately 
induced by the growing commercial value of the article, naturally in- 
creased the culture as well as the manufacture of the jenequen in Yu- 
catan. The principal district for this production is that of Merida, the 
aridity of the soil and climate of which favors the growth of the plant, 
while its greater population and better developed means of communi- 
cation es|>ecially favored the extension of this branch of industry. 

According to statistics, made up in 1845, the average annual con- 
sumption of jeneque^i fiber, raw and manufactured, throughout the pen- 
insula, was 73,759 arrobas, worth, at the market value of $1 50 pei 
arroba, $110,600 in round numbers. The exports for the same period 
amounted to $107,591. 

Mr. Squier states that the total exports of jenequen to the United 
States in 1860 amounted to 5,630 hundred-weight, valued at $33,780 5 
against 9,250 hundred-weight in 1854, valued at $55,500. The decrease 
noted is attributable to the civil commotion prevalent during that 
period in Yucatan. Sliould the same influences continue they will 
seriously interfere with the future production and manufacture of jene- 
quen. 
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JENEQUEN CULTURE IN THE UNITED STATES. 

There is little doubt tliat very considerable tracts of land in our Gulf 
States would be found suited to the production of jenequen, and the in- 
tioduction of so important an agricultural staple would be the more de- 
sirable for the reason that arid land, so singularly adapted for raising 
Sisal hemp, would never justify the least outlay in money and labor for 
the raising of any other crop. 

OTHER FIBROUS PLANTS. 

Mention may be made of several other plants indigenous to Yucatan, 
producing a fiber which^ though only occasionally manufactured, is 
known to possess qualities worthy of consideration. 

Foremost among these are two species of Bromalia, viz : B, Icaratas 
and B.pinguin^ both of Linnaeus. Their fine, flexible, and exceedingly 
strong fiber goes usually under the name of pititj a term generally given 
throughout Spanish America to all fiber-bearing endogenous plants. In 
Yucatan pita of this species is produced in but small quantities, perhaps 
only for local use, not swelling the great bulk of jenequen proper. 

The fiber of the banana trees {Musa sapientum and M, paradisiaca) 
also deserves notice. It is stated, however, that its preparation re- 
quires too much labor to justify a more extended manufacture for general 
use, in competition with jenequen. It is generally admitted that manila 
rope, a fabric of Musa textilis, is inferior in quality to that of the Agaves 
of Yucatan. As an article of beauty Musa fiber can scarcely be equaled 
except, perhaps, by that of the yaxei, of which mention was made as a 
jenequen variety. 

A sample exhibited at an industrial exhibition in honor of the Em- 
press Carlotta, then on a visit to Merida, was universally and justly ad- 
mired for the velvety luster and soft flexibility of the material of which 
it was made, the fiber of the musa or banana tree. Not inferior in 
strength, if in luster and elegance, was a sample made of th^ fiber of 
a hytineriaceous weed, vernacularly called cMcliihenj (pr. Tshitshiben.) 
This is a species of melochia, and very similar to, if not identical with, M, 
pyramidata. The fiber of this plant, though void of the beautiful luster 
of the musa fiber, seems to excel all other fibers of the peninsula, with- 
out exception, in softness and flexibility, which peculiarities may yet 
make the chichihen of much more industrial importance than at present. 
Its habit of gregarious growth along roadsides, where it forms large and 
extensive patches, much facilitates gatheriug it, so that very little labor 
would be required for that purpose. 

The fiber of certain palm fronds occasionally prepared in Yucatan pre- 
sents a unique example of utilizing palm fiber. 

These species are known in Yucatan under the vernacular names .of 
cMt (pr. tshit) and 7iagasz, both x:)robably forms of the genus Thrinax, 
and perhaps referable to T. humilis and T. argentea. Their habitat is 
the littoral belt of extensive sand flats or downs adjoining and beyond 
high-vv ater mark, and inside the brackish water lagoons and man- 
grove thickets. The fiber is rei)resented to be very strong and flexible, 
and is occasionally made into cordage, such as is used throughout 
Spanish America for lassoing wild cattle, horses, and mules, for which 
purpose tackle of great strength and smoothness is required. The fiber 
of the chit and nagasz is said to possess these qualities in a high degree. 
Both these palms grow spontaneously and in great abundance over the 
downs of northwestern Yucatan, where their fiber could be gathered in 
large quantities. 
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If a trial of propagating these two species of palm in similar localities 
in that portion of our southern coast which is washed by the Gulf stream 
should prove to be too slow, experiments might be made with some of 
our own palms which belong to the genera of cJiavicerops and sabal. 
These genera are so closely related to that of TJirinax that even science 
has not yet succeeded in establishing conclusively the botanical distinct- 
ness of several of their forms. 
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INDIAN COEN. 



FERTILIZERS COMPARED. 

Professor Kedzie reports an experiment made with Indian corn at the 
Michigan Agricultural College. The land used was a very stiff clay, 
which had been in pasture for several years, and which had never been 
under-drained. The ground was prepared by plowing and harrowing, 
and rows were marked four feet apart. The treatment and results on 
nine plots, each comprising two rows of corn, are given. To each alter- 
nate plot the manures specified were applied, a shovelful in each hill, 
thoroughly mixed with the soil, before planting, which took place May 
18. The composts employed were as follows : Swamp muck and leached 
ashes, in the proportion of five loads of the former to two of the latter; 
muck and quicklime slaked with water, in the proportion of five loads 
of muck to ten of lime; muck and quicklime slaked with a saturated 
solution of common salt, in the proportion of five loads of muck to ten 
of lime ; muck and wood ashes, in the proportion of five loads of muck 
to one of ashes. 

The product of the field was reduced by cut- worms, which, harboring 
m the old sward, attacked the corn at an early stage, and nearly ruined 
it, being most destructive in the fertilized plots. The corn was cultivated 
and hoed twice, cut up September 29, and husked when quite dry. The 
following is a tabulation of results : 



Dressings applied. 



No mamare 

Muck and leached aslies 

'No manure 

Muck and lime slaked with water 

Xo manure 

Muck and lime slaked with brine. 

No manure 

Muck and wood ashes 

No manure 



Corn, 
pounds. 



126 
179 
92 
148 
130 
153 
120 
142 
100 



Gain, 
pounds. 



Gain, 
per cent. 



Gain per acre, 
bushels. 



The gain on each fertilized plot is calculated from the average of the 
adjoining plots not manured. According to the foregoing statement the 
yield per acre of plots 1, 3, 5, 7, and 9, not manured^ was very nearly as 
follows : 50 bushels, 37 bushels, 52 bushels, 48 bushels, 40 bushels. 
{ S. C. Pattee, of Warner, Few Hampshire, reports an experiment 
made by him with various manures applied to corn. The land was a 
worn-out field which had received no manure for ten years previous. It 
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was plowed in the fall. The manures were applied in the hill, 14 pounds 
of each kind on 140 hills, except in the cases where different quantities 
are specified. E. F. Coe's superphosphate gave 151J pounds of sound 
com 5 hen manure mixed with an equal quantity of loam, one bushel of 
the compost to 140 hills, 144 pounds 5 the Cumberland Bone Company's 
fertilizer, 138 pounds 5 fish pomace dissolved in sulphuric acid and mixed 
with loam and ashes, 137 pounds ; Ehodes's ammoniated fertilizer, 134 
pounds ; Andrew Coe's superphosphate, 129 pounds 5 Alta Yela guano, 
128 pounds 5 the Glasgow Company's ammoniated guano, 126 pounds ; 
Rhodes's standard superphosphate, 124J pounds 5 night soil compost, a 
shovelful to four hills, 118 pounds ; one bushel of hen manure mixed 
with an equal quantity of loam, one peck of ashes, and one quart of 
salt, 109 pounds no manure, 84 pounds. 

The average product of these plots, including the unmanured plot, 
was at the rate of 46 bushels per acre, at an average cost of 75 cents 
per bushel, nearly. With corn at $1 50 per bushel, the statement ex- 
hibits an average profit of $34 50 per acre. The rate of increase from 
the nine first mentioned fertilizers, ranged from 48 per cent, to 80 per 
cent. The mixture of hen manure with ashes and salt was made in the 
field just before covering, and the plot receiving this application mani- 
fested an inferiority to the other fertilized plots from the time the com 
came up until it was harvested. This result disappointed Mr. Pattee's 
expectations and convinced him that ashes should not be used in mix- 
ture with ammoniacal manures. 

An adjoining portion of the field was dressed with sheep manure, at 
the rate of thirty loads per acre, night soil compost being applied in the 
hill ; but the corn cost something more, without surpassing the average 
yield justj^mentioned. 

EFFECT OF SUPERPHOSPHATE ON CORN. 

C. H. Hubbard, of Yermont, reports an experiment with superphos- 
phate on corn in 1869, The field contained two acres, being a ridge 
forty-six rods in length, running north and south, and the soil was a 
light gravelly loam. It had been subjected to a rotation of corn, wheat, 
oats, and clover and timothy, tnown twice. The timothy was poor. In 
the autumn of 1868, the field was top-dressed with eight loads of com- 
post per acre. In the spring of 1869, as appearances did not promise 
well for grass, it was plowed, six inches deep, for corn. Hills were 
marked three feet ten inches apart each way, and at the time of plant- 
ing, 250 pounds per acre of Bradley's superphosphate were applied in 
the hill according to two methods. In ten rows of hills on the east side 
the su]ierphosphate was placed directly under the seed corn, with an 
inch of soil between. In the remaining rows, excepting four, the super- 
phosphate was dropped by the side of the corn, both being covered at 
the same time. Four rows nearly in the center of the field, and running 
lengthwise of it, were not fertilijzed with superphosphate. Two of these 
rows received a teaspoonful of plaster per hill ; the other two rows a 
handful of plaster and ashes per hill, in the proportion of two parts of 
ashes to one of plaster. The field was hoed three times and received a 
uniform cultivation. The season was unfavorable, being very cold and 
dry, with scarcely any real corn weather till near September 1st." In 
the ten rows where the superphosphate was i)laced under the seed, the 
corn came up one day earlier tha,n in the remainder of the field, dis- 
played a better color and more rapid growth, and ripened five days 
earlier than the rest of the crop ; the yield being heavier and of better 
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quality. The rows in which the superphosphate was put by the side of 
the seed gave a good yield, excepting in a section which was shaded the 
latter half of the afternoon by a grove bordering it on the west, where 
the corn was comparatively small and poor, with considerable soft corn. 
The four rows fertilized with plaster, and with plaster and ashes, at first 
made equal growth with the rows dressed with superphosphate by the 
•side of the seed, although showing a somewhat lighter color; but in 
July and August these four rows fell behind, exhibitiag a marked dif- 
ference in size and color, the corn ripeniag five days later than that 
where the superphosphate had been placed by the side of the seed, and 
ten days later than that where the superphosphate had been placed 
under the seed. The entire field yielded over 100 bushels of sound, 
shelled corn, which the experimenter considers a heavy crop, in view of 
the unfavorable season and the small amount of manure applied. 

PROFIT FROM SUPERPHOSPHATE. 

James W. Clement, of Warner, New Hampshire, reports an experi- 
ment with superphosphate in growing corn. The plowing of the field 
was completed June 6, 1868, the land having ia part been broken up the 
preceding fall. The soU being of a cold, wet, and heavy character, and 
the season backward, an early variety was planted, described as " a bright 
yellow, twelve-rowed corn." After plowiDg was completed, common 
barn-yard manure was carted on and spread evenly and harrowed in, the 
quantity being at the rate of eight cords per acre. The field was then 
cultivated and harrowed, and was planted June 11, superphosphate being 
put in the hills at the rate of one hundred and fifty pounds to the acre. 
The crop was harvested October 1, the yield being 62 bushels of good 
sound corn to the acre. The receipts and expenses per acre are stated 
as follows: Eeceipts: 62 bushels of corn, at $1 50 per bushel — $93. 
Expenses: plowing, $4; manure, $16^ spreading, $2 ; harrowing, first' 
time, $2; crdtivatiag, $3; harrowing and marking, $2; planting, $2 50,* 
150 pounds of superphosphate, $4 50; hoeing twice, $10 50; interest 
and taxes, $3 — total $49 50. Profit per acre, $43 50. The fodder was 
estimated as paying for the harvesting of the corn. The total cost per 
acre of the plowing was $8; of the barn-yard manure, $48 for the eight 
cords. Half of this cost of plowing, and two thirds of the cost of this 
manure were charged to succeeding crops; but as no statement is made 
of the nature of the subsequent products, the question arises whether 
they should be made to bear this proportion of the charge. If the corn 
crop should be charged with the whole cost of plowing, with half the 
cost of the barn-yard manure, and with the value of seed, the net profit 
would be $31 per acre. 

HOME-MADE FERTILIZERS ON CORN. 

A new Hampshire farmer experimented with the following fertilizer 
in 1868, viz : one barrel of pure finely-ground bone mixed with a barrel of 
wood ashes, the heap being made on the floor of an out-building or barn, 
the materials being thoroughly mixed with a hoe, and three pailfuls of 
water added gradually during the mixing. To this compost was added 
half a bushel of salt. Of this mixture, a handful in each hill was ax)- 
[)lied to corn at the time of planting. The product was excellent in 
quality, looking like selected seed corn, and while adjoining fields of 
corn were nearly destroyed by worms, there was no injury done to the 
field in question. The compost was also used on potatoes to the same 
extent and in the same manner, with excellent effect. 
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The previous year the same farmer used on corn and potatoes a copi- 
post prepared in the following manner : Fifteen bushels of muck, which 
had been dug two years ; one barrel of Bradley's superphospliate ; one 
barrel of plaster ; two bushels of hen manure 5 one bushel of salt 5 the whole 
being thoroughly worked over and mixed. A handful was applied to 
each hill, and the application repeated at the second hoeing. Although 
the fertilizer had a very good effect, resembling that of the compost of 
bone meal, ashes and salt, his experience led him to prefer the latter. 

CORN IN DRILLS AND IN HILLS. 

At the Michigan Agricultural College, in 1868, two plots of land were 
set apart, substantially equal in character of soil, each measuring forty- 
eight rods in length by two in width. The ground was plowed May 5, 
and manure was spread evenly and worked in by cultivator and harrow. 
Yellow Dent corn was planted May 21, in rows four feet apart ; one oi 
the plots being planted in hills, the other in drills. The plots were cul 
tivated and hoed June 15, and again July 7, the plants being thinned 
so as to leave the same number of stalks on each plot, including an 
equal distribution of plants throughout the subdivisions of the plots. 
As nearly as possible, each of the two plots received the same amount 
of labor in cultivation. The stalks were cut at the bottom September 
17, and stooked in good order. Three weeks afterward the corn was 
husked and weighed. The stalks were then again carefully stooked, 
and were hauled and weighed, in good condition, October 12. The corn 
on the portion planted in hills was rather better in quality than on that 
planted in drills. Bat the drilled portion produced 74i bushels of 
shelled corn and three tons of stalks to the acre, against bushels of 
com and 2§ tons of stalks per acre produced by the portion in hills. 

CORN ON PRAIRIE SOIL. 

V 

The following statements exhibit the effects of careful culture on 
prairie soil. They are abstracts of reports of competitors for premiums 
offered by the Coles County 'Agricultural Society, Illinois : 

E. E. Connelly entered ten 'acres of old ground, prairie soil, twelve 
years in meadow. He plowed early in April seven inches deep, and 
harrowed well, and planted in May, three and a half feet each way, cov 
ering with hoes. Plowed five times with cultivator or with shovel-plow, 
and hoed twice, thinning to three stalks per hill. Yield, 1,066§ bushels 5 
average per acre, 106| bushels. Mr. Connelly received $50 premium. 

S. Dorman entered ten acres, prairie loam, barley stubble. He plowed 
ten to twelve inches deep with a three-horse team, and planted two and 
a half feet by three and a half feet. Cultivated three times, and shovel- 
plowed once. Yield, 1,063J bushels ; average, 106 J bushels per acre. 
Mr. Dorman received $25 premium. 

CORN ON SWAMP LAND. 

S. W. Bloodworth, of GrifQn, Georgia, furnishes to the Department a 
statement in reference to a crop of corn raised by him on 1.012 acre, 
(or 210 feet square,) and on which he received a prize of $50 at the 
State fair at Macon, in I^^'ovember, 1869. The soil was "branch land," 
(creek bottom,) black mud or muck swamp, five feet deep, containing a 
mixture of sand, and, before it was reduced to culture, covered with 
a growth of brush and cane. The plot was bounded on three sides by 
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small running streams, or " spring branclies," which were formed by 
excavations into ditches five feet deep, a ditch of the same depth being 
dug on the fourth side. By the time this preparation for drainage was 
completed, and the swamp cleared of its growth, the season was far 
advanced. The land was then broken up, and well pulverized with ? 
Bloodworth iron plow with subsoil attachment, and the soil bedded up 
leaving water furrows forty-five inches apart. Three hundred busheP 
of fresh horse manure were then distributed in these furrows, by the 
side of which the plow was again run, covering the manure. In the 
last made furrows the corn — a gourd-seed, red cob variety — which had 
previously been soaked in water till in sprouting condition, was drilled 
in, at distances of ten inches, June 1, 1869. Midway between these drill- 
ings, and in the same furrows, Dickson's guano was dropped, a spoonful 
at a time ; direct contact of the corn either with the guano or horse 
manure being thus avoided. The land being warm, the corn made its 
appearance in a few days. A turn-plow was then run each side 
of the row, throwing the earth away from the corn, which was then 
hoed and thinned. Ten days afterward a shovel-plow was run around 
the corn, followed one week after by a turn-plow throwing the earth to 
the corn, this process of throwing- to being repeated aiter ten days more. 
Another ten days elapsing, the earth was hauled up around the corn by 
hand hoes to the height of ten inches. About the first of August 
drought set in, and, for the purpose of irrigation, a dam was thrown 
across the outlet of the ditches, and the water backed upon the soil. 
The crop obtained was 1371 bushels of corn, or 135 J bushels per acre. 
The following exhibit is made of receipts, expenses, and profits : Ex- 
penses — ditching, $20; clearing the land, $7 50; seed, 50 cents; horse 
manure, $30 ; 150 pounds of guano, $7 50 ; plowing, $20 ; hoeing, $10 50; 
gathering fodder, $3 ; gathering and housing corn and shucks, $21 ; 
total, $120. Eeceipts— 137^T bushels of corn, at $1 50 per bushel, $205 71; 
1,600 pounds of fodder, at $2 per hundred, $32 ; four wagon loads of 
shucks, $20; total, $257 71; net profit, $137 71, or $136 07 per acre. 

SELECTING- SEED. 

A farmer states that, in the spring of T808, he planted five rows of 
corn with seed taken from the three inches below the top of the ear, 
rejecting the imperfect grains at the extreme point; then five rows with 
seed taken from the middle and base of the ear, rejecting the imperfect 
grains at the butt. The result was that the five roAvs x^lanted with the 
seed from the middle and base of the ear ripened about two and a half 
weeks before the other rows, the corn of the former being better eared, 
and filled out to the end of the cob. 

EFFECTS OF DEEP CULTIVATION. 

At a farmers' convention, at Edwardsville, Illinois, John C. Burrows 
gave the following illustrative statement, in the course of an address on 
Corn and its management : '' 

John L. Gill, of Columbus, Ohio, on a tract of bottom land, which for 
forty years previous had never been plowed to a depth exceeding six inches, 
and which had been cultivated annually in corn during the entire period, 
plowed eleven and three-quarters acres to a depth of eight inches, and 
subsoiled to a further depth of eight inches, and planted corn May 10 
The adjoining portion of the tract was plowed to the usual depth of 
previous years, and planted with corn May 7. On the shallow-plowed 
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land the corn came up, and looked, for a few weeks, as well as on the 
deep-plowed land ; but when the heat of July came, the corn on the 
shallow-plowed land came to a stand-still 5 the leaves curled and drooped, 
and gave unmistakable evidences of suffering from drought; while 
that on the deep-plowed land was growing vigorously, and indicated 
no lack of moisture. The result was that Mr. Gill obtained 120 bushels 
per acre, while the adjoining fields yielded less than 40 bushels per acre. 



POTATOES. 



AMOUNT OF SEED FOR POTATOES. 



At Oak Hill, New York, in 1868, a parallelogram of land was set off, 
measuring twenty rods in length by eight in breadth, thus containing 
one acre. The soil was a slaty loam, had been mowed for eighteen years, 
and was broken up and planted to corn in 1867, without manure, yield- 
ing thirty-eight bushels to the acre. April 23, 1868, potatoes were 
planted without manure, and covered two inches deep, being in forty 
rows running lengthwise of the piece, five rows to the rod. In each hill 
of the first eight rows was planted one piece containing two eyes 5 in 
each hill of the next eight rows, two pieces containing four eyes 5 in 
each hill of the third series of eight rows, three pieces containing six 
eyes ; in each hilJ of the fourth series, one small potato whole ; in each 
hill of the fifth series, one large potato whole. 

About three-fourths of the hills in the first series of rows grew two 
stalks to the hill ; the remainder only one, the stalks being large and 
much branched near the ground, but not covering the ground so much 
as the stalks of the other rows. Series l^p. 2 had three to four 
stalks per hill, nearly as large as those of the first series. The third 
series had four to six stalks per hill, but they were more slender than in 
Nos. 1 and 2. The fourth series had four to ten very slender stalks per 
hill. The fifth series had five to eight stalks per hill, more stocky than 
those of the fourth series. The potatoes were dug October 9, 10, and 12. 
The following table gives the results from the several series of rows, the 
product being calcrQated per acre, in bushels and decimals of bushels 
of sixty pounds : 



Series of rows planted. 



Large potatoes. 
Busliela per acre. 


Small potatoes. 
Bushels per acre. 


Total yield. 
Bushels per acre. 


205 


7.5 


212. 5 


240 


6. 25 


246. 25 


190 


13. 75 


203. 75 


172. 5 


23. 92 


in6. 42 


185. 83 


15 


200. 83 



First eight rows. . . 
Second eight rows. 
Third ei^ht rows . 
Fourth eight rows 
Filth eight rows. . 



On another piece of land two hundred hills were planted, one-half 
with large, and the other half with small potatoes, a whole one to each 
hill. One-fourth of the hills in each of the two series were thinned at 
the first hoeing to two stalks per hill; one-fourth to four stalks ; one- 
fourth to six stalks, and the other fourth left without thinning. There 
was but little difference between the yield of the large seed and that of 
the small; but as between the hills thinned and those not thinned, the 
results were largely in favor of the former. 
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SUBSOILINO. 

Experiments on the Pennsylvania Central Experimental Farm, in 1869, 
exhibited a yield of 6,201 pounds of potatoes on four subsoiled plots of 
one-eighth of an acre each, being at the rate of 221.46 bushels per acre. 
Two plots not subsoiled, but otherwise treated in like manner, yielded 
1,845 pounds, being at the rate of 131.79 bushels per acre. The report 
assumes 56 pounds to the bushel. 

THINNINa THE STA1.KS. 

At the Pennsylvania Eastern Experimental Farm, six rows were laid 
out, three feet apart, and planted with large potatoes, whole, each row 
having a just apportionment of weight of seed, and containing fifty-six 
seed potatoes set at distances of three feet apart. In each alternate 
row the stalks were thinned to three in a hill, while the other rows were 
not thinned. In each case of comparison the row not thinned gave 
the larger yield. The product of the three rows not thinned was at the 
rate of 147.58 bushels per acre, of which 145.36 bushels were salable ; 
of the three rows thinned, the yield was at the rate of 129.95 bushels 
per acre, of which 128.45 bushels were salable. 

GROWING- POTATOES BY MULCHING. 

A Kew Hampshire farmer tried the following experiment on a rough, 
rocky, hassocky plot of land, too wet for ordinary cultivation, and unfit 
for scythe or plow. He spread on the land a quantity of small potatoes, 
and covered them with a crate of refuse straw and yard and barn rak- 
ings, giving them no further care. In due time, when the potatoes were 
grown, he drew them out with an iron-toothed rake. The product 
proved to be good, fair tubers of better quality than those grown by 
him in the usual way, aud produced at trifling cost. He had several 
times grown potatoes by the process of mulching, obtaining yields 
superior in quantity and quality to those of seed planted in the ground. 

GEASS AND HAY. 

ENGLISH EXPERIMENTS WITH MINERAL MANURES. 

Professor Yoel^iker reports to the Eoyal Agricultural Society of Eng- 
land the results of experiments with various mineral manures on clover 
and other grasses during the years 1867 and 1868, being in continuation 
of similar experiments in former years. He prefaces these statements 
with comments on the rapid progress which agricultural chemistry h^s 
made of late years, and on the better knowledge which has been ob- 
tained through the means thus afforded, respecting the conditions of 
various soils, and the adaptability of different manures to them. He 
remarks especially that the conditions under which ammonia, lime, or 
phosphates act beneficially on vegetation are far better understood than 
those under which nitrates or salts of potash may be advantageously 
applied. For this reason he has instituted numerous experiments during 
the last five or six years, in order to determine in what cases potash 
compounds or nitrate of soda may be used with advantage. 

He has found by the experiments of several years that, contrary to 
his earlier expectations, the application of salts of potash on heavy clay 
land, whether to roots or to clover, has, as a rule, proved decidedly un- 
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remunerative, the soil evidently containing already a good supply of 
this element. He has not met with a single instance in which potash 
salts produced good effect on arable clay land, but they have been used 
with advantage on light sandy soils. He considers the knowledge thus 
gained concerning the ada^Jtation of potash to be a valuable acquisition, 
as this is an expensive manure, and the agriculturist should be able to 
judge beforehand, with tolerable accuracy, as to the propriety and econ- 
omy of its use. 

The following table exhibits the manures applied and the product 
obtained per acre in growing clover and Italian rye grass at Escrick 
Park Home L^arm, in 18G7. Each of the plots experimented on contained 
one-twentieth of an acre. The soil was poor and sandy, deficient in 
every description of mineral matter necessary to the perfection of agri- 
cultural products, and containing, by analysis, nearly ninety-two per 
cent, of fine quartz sand. The rye grass and clover were sown in 1866, 
with a barley crop. The manures were applied April 11,1867. The 
first cutting was made June 12, and the second August 24. The table 
shows the weight of the product in a green state : 



OS 


Manures applied. 


Amount of 
manure 
per acre. 


Product per acre. 


First cutting. 


Second cutting. 


Total. 


1 

2 
3 
4 

7 
8 

•f 


Mui iiilo of potash 

Sulphate of Ume 


Tons, civt. 

4 
4 

4 
4 

:: n 

- n 


Tons. ciut. lbs. 
. 8 10 28 
10 10 . . 
5 12 56 
5 12 96 
y 72 
<) 8 84 

5 7 16 
4 9 12 

10 17 96 

9 .. 

6 3 4 


Tons. cwt. lbs. 
2 1 28 
2 8 4 
2 11 68 
2 11 28 

2 15 80 

3 7 50 
2 11 28 
2 10 GO 

2 .. .. 

* 4 15 40 

2 15 40 


Tons. civt. lbs. 
10 12 56 
12 18 4 
8 4 12 
8 4 12 

8 5 40 

9 16 23 

7 18 44 
6 19 

12 17 m 

13 15 40 

8 18 44 



Summary of results. — Ph^ts 1 and 9, receiving applications of nitrate 
of soda, and plot 2, receiving sulphate of ammonia, though giving at the 
first cutting ii larger yield, in which rye-grass predominated, gave at the 
second cutting smaller amounts than any of the other plots. As early 
as April 23, plots 1 and 9 could be easily distinguished from the others 
by their darker green color and ranker growth. The nitrate of soda, 
however, started a vigorous growth of vexy coarse and inferior rye- grass 
which finally choked the clover, and at the end of October hardly a 
single clover plant was to be seen, while the soil of these two plots w^as 
quite burned up by the exhausting effects of the nitrate of soda. At 
this latter date, plots 6, 7, and 10, which had received applications of 
potash variously compounded, manifested their superiority by their dark 
green hue and the healthy look of the herbage, in wkich clover predom- 
inated. These characteristics were especially remarkable in plot 10 ; 
here was found the larg(^st total yield, both the clover and rye-grass 
being much superior in quality to the product of any of the other plots, 
and the soil was left in better condition for succeeding crops. The ex- 
periment shows that land deficient in mineral food is rapidly exhausted 
by the application of purely nitrogenous manures. 

The mineral superpkosphate, by itself, appears to be inefficient, the 
result being quite opposite to effects obtained from this fertilizer on 
h.eavier soils. The explanation is that, on account of a deficiency ot 
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some essential element, such as potash, in the soil considered, the phos- 
phate could not be assimilated. The case is illustrated by that of a 
hungry and thirsty man before whom may be placed substantial and 
appetizing food, yet who being denied drink is unable to assimilate the 
viands with which he is provided. The application of potash, non- 
essential to the growth of clover on many clayey soils, is necessary, as a 
rule, on poor, sandy soils, these being greatly deficient in this mineral 
ingredient. 

It will be observed that on the poor sandy soil of the experiment, 
common salt exhibited no beneficial effect ; nor is it shown that it had an 
injurious effect, since the smaller yield of plot 4, when compared with 
the unman ured plots, themselves varying somewhat in product, has no 
especial signilicance. While, however, the common salt, or chloride ot 
sodium, did not appreciably affect the product, muriate of potash, that 
is, the compound of chlorine with potassium, materially increased it. 
Thus proof is given that soda cannot supply the place of i^otash in the 
nutrition of plants. 

With regard to the gypsum applied on plot 8, at the rate of one ton 
per acre, Professor Yoelcker remarks : 

This is a very large dose, although sulphate of lime, or gypsum, is but sparingly 
soluble iu water, and for that reason may be used with perfect safety in much larger 
quantities than in this experiment, provided it is well mixed with the soil. A large dose 
of finely powdered gypsum, when applied as a top-dressing to young clover, ajipears to 
injure the plants and retard their growth. 

Experiment at Tubney Warren^ Abingdon, — An experiment similar to 
the foregoing was made at Tubney Warren, Abingdon, in 1867. The 
field had formed part of an old heath, but had been in cultivation eleven 
years, and had grown clover once before. The soil was naturally very 
light and poor, and deficient in alkalies and lime, and contained nearl;^ 
ninety per cent, of fine quartz sand, but at the time of tbe experiment 
was in good agricultural condition. A mixture of different kinds oi 
clover was sown without other grass seeds on the barley crop of 1866, 
after a good crop of Swedes, manured with dung and three hundred- 
weight of superphosphate per acre, and fed off' by sheep partly kept on 
grain. The manures were applied early in March, 18()7, and were of the 
same nature as those used in the preceding experiment, and in the 
same amounts, excepting the sulphate of lime, which in the present 
case was applied at the rate of four hundred- weight per acre. As little 
could be anticipated from a second crop of clover alone on this soil, one 
crop only was harvested, it being allowed to stand till the middle ot 
July. Erom the report made on these operations, the following particu- 
lars are selected as contain ing points of difference from certain results 
of the experiment at Home Fartn. 

The clover plants were quickly and quite injuriously affected by the 
more soluble saline manures, namel3", the common salt, the muriate ot 
potash, and the muriate of potash and mineral superphosphate used 
together. However, the plots on which these dressings were applied 
had quite recovered toward the conclusion of the trial. The deduction 
from the first effects here particularized is that, since saline top-dress- 
ings check and injure the early growth of clover, especially in dry 
weather, it is very desirable to apply them quite early in the spring, in 
order that they may be thoroughly washed into the soil by the rain 
before an active growth begins. In correspondence with results at the 
Escrick Home Farm, the plot dressed with muriate of potash and min- 
eral superphosphate gave not only the largest yield in the harvested 
crox), but also far the best after-growth in every respect. 
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In this experiment, neither muriate of potash nor sulphate of potash 
materially affected the product; while the mineral superphosphate ap- 
plied alone gave a decided increase. Thes^ results sustain tbe belief 
that when a soil even naturally poor and sandy has been brought into a 
fairly productive condition, potash manures do not produce much effect, 
and that phosphatic manures are more likely to be beneficial. 

Experiment at Menagerie Farm, JEJscriclc, — In 18G8, at Menagerie Farm^ 
Escrick, York, the same top-dressings were applied as at the Home 
Farm, and to the same number of plots, of one-twentieth of an acre each. 
The soil closely resembled that of the Ilome Farm, and contained over 
ninety per cent, of pure fine quartz sand, little lime, and a still less i)ro- 
portion of available alkalies and phosphoric acid. The whole area was 
sown with mixed seeds, at the rate per acre of six pounds of red clover, 
one pound of alsike, one pound of white clover, one half bushel of Italian 
rye-grass, and one half bushel of Pacey's rye-grass. The manures were 
applied April 23 ; the first cutting made J iiue 11, and the second July 
23. The following is a tabulation of the results: 



u 



Manures applied. 



Nitrate of soda 

Sulphate of ammonia — 
Mineral siiporpliospliate. 

Common salt , 

^ manure 

Idurjatrt of potash 

Sulphate ot potash 

Saipjate of lime , 

Miiierai superphosphate, 

Nitratf of soda 

Mineral superphosphate 

Muriate of potash 

No manure 



Amount of 
manure 
per acre. 



T071S. dot. 
0 4 
0 4 
0 4 
0 4 



4 
4 
0 

4 ^ 
'4 5 

\\ 



PEODUCT PEE ACRE. 



First cutting. Second cutting. Total. 



Tons. Ciot. Lbs. 
7 0 0 
7 0 

5 12 
5 8 

4 13 

5 16 

6 6 
5 11 



0 

56 
84 
24 
23 



28 
13 4 

1 28 
13 84 



Tons. Cwt. Lbs. 



15 
18 
18 
0 
19 
6 
7 
3 



Tons. Ctot. Lbs. 



15 
18 
11 

9 
12 

2 
13 
14 



0 
4 
23 
12 
36 
96 
34 
72 



These results are similar to those obtained at the Home Farm in 
1867 ; and as to the product of hay made from plot 10, it is stated 
to have been worth one pound sterling more per ton than that made on 
plot 1. It should be noted that common salt, which in 18G7 showed 
little effect on the clover, gave an appreciable increase in 1868, namely 
about 15 per cent., mostly in the first cutting. 

The yield of all the experimental plots was much greater in 1867 than 
in 1868, the difference being accounted for by the unusually dry summer 
of the latter year. " In a dry season, neither nitrate of soda nor sul- 
phate of ammonia acts nearly so beneficMly upon vegetation as in mod- 
erately wet weather ; for it appears that these saline matters, unless 
much diluted by the rain -fall and thoroughly diffused in the soil, can- 
not exert a beneficial influence even upon those crops upon which they 
produce the best effect in a favorable season. Nitrate of soda, although 
it may be of value where an early and rapid growth of grass is demanded 
for dairy use, is especially apt to burn up vegetation in dry weather, 
and for this reason should always be used sparingly and with caution. 
Salt, on the other hand, is evidently beneficial to grass crops on light 
land in a dry season." 

Experiments on permanent pasture. — Professor Yoelcker reports that 
two years ago he caused to be commenced a series of experiments on 
permanent pasture. He states that for such experiments plots of not 
less than one- tenth of an acre each should be appropriated 5 and that, 
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as some of the fertilizers used on pasture act but slowly, while others 
are beneficial through a succession of years, and still others are only ef- 
fective in the year of their application, it is absolutely necessary not to 
confine the experiments to a single season, but to continue observations 
through at least four years in succession. 

The first of these experiments reported was made at Ashwick, Hat- 
field, Herts, on meadow mowed yearly during the last five seasons. It 
was drained in the winter of 1864-'65, and then dressed with four tons 
refuse gas lime composted with pond-cleanings and road-scrapings. 
Considerable quantities of roots, grain and cake were consumed on it 
by stock at different times. The field was at one time very poor, but 
now grows a fair average crop for that region. 

In 1867, snow fell in the latter part of March, and the latter part of 
April ; during the most of May the weather was showery and cold. 
The quicklime, in five small heaps, was put on each of the plots 2 and 
3, March 23, of the same year, and after being slaked by the rain was 
spread March 27. The other manures were sown by hand March 23, 
and immediately afterward there was a heavy fall of rain. The plots 
measured one-tenth of an acre each, and were all rolled and chain-har- 
rowed April 1, and were mown June 24, the grass being quite dry. The 
following table gives the kinds and quantities of manures applied, and 
the weight of product per acre : 



Plots. 1 


Manures applied. 


Amount of 
manure 
per acre. 


Prodnct per acre. 


First cutting. 


Second cutting. 


Total. 


1 

^\ 

3 

:! 

6 
7 
8 

^\ 

10 


Mineral superphosphate cwt.. 

Crude German potash salts, .cwt. . 


50 
15 

l\ 


Tons Cwts. Lbs. 
2 14 12 

2 16 78 

2 16 18 

3 10 40 

2 18 84 

3 3 104 
5 3 34 
2 7 lOG 

5 6 8 

2 14 52 


Tons Cwts. Lbs. 
2 12 106 

l^ot known 

2 2 88 

2 4 62 


Tons Cwts, Lis. 
5 7 0 

Not known. 

4 18 106 

5 14 102 

Not known. 

Not known. 
7 14 82 
5 10 70 

7 17 81 

4 18 .89 




5 
5 
5 

l\ 




Peruvian guano cwt.. 

Grade German potash salts, .cwt. . 
Mineral superphosphate cwt. . 


2 11 48 
2 12 76 

2 11 73 

2 4 37 







As early as April 10, plots 1, 2, and 6, appeared much burned ; also 
plots 4 and 8, but in a less degree. Plots 7 and 9 had a uniform dark- 
green appearance. Plot 3 was slightly darker in color than the un- 
manured plots, but rather irregular. June 9, no difference was observ- 
able between plots 1, 2, 5, and 6. Plot 3 was irregular in appearance, 
with patches of very heavy grass. Plot 7, very luxuriant. Plot 9, very 
heavy, the grass being a good deal laid. 

A summary of the results at the date of the cutting of June 24 may 
be given in these terms, viz : Quicklime burned the grass to some ex- 
tent. The salt and quicklime gave no increase up to that time ; nor did 
the bone-dust, which had not been sufficiently acted on by the weather. 
The mineral superphosphate and crude potash salts gave a small in- 
crease, a little exceeding that produced by the common salt. The crude 
potash salts alone gave no appreciable increase. The guano and the 
guano and superphosphate showed a very marked superiority. 

During July, which was a wet month, plot 1 appeared rather brown 
and burned. Plots 7 and 9 maintained their superiority. Plots 4 and 
8, manured with potash salts, &c., were distinguished from the others 
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by an abundant growtli of red and of wliite clover. The remainder of 
the plots showed little difference in appearance. 

A second cutting was made October 30, except on plots 2, 5, and 6, 
which had been recut at an earlier date without taking account of weight* 
There was not a great difference between the yields of the several plots 
as weighed at this date. The fertilizers affecting this second crop, rank, 
according to the increase over the unmanured plot, as follows, commenc- 
ing with the largest yield: Quicklime, guano and superphosphate, crude 
potash salts, guano 5 but the differences were hardly appreciable. The 
bone-dust exhibited no effect. It will be seen that, among the total 
yields, the guano, and the guano with superphosphate, gave much the 
largest products. 

Experiment at Escriclc Far'k, YorTc, 1868. — The manures here employed 
were the same in nature and quantity as in the last-mentioned experi- 
ment. The soil was of the most infertile character, bearing a poor rough 
grass with scarcely any clover, and probably had never before been 
manured. The land being in this exhausted state, all the fertilizing 
applications told to greater or less extent on the grass crop. The ma- 
nures were sown about the last of March, and the grass mowed June 25 ; 
only one crop being taken during the season. The prolonged heat and 
drought of the summer had an unfavorable effect on the grass, which 
was much burned, especially on the plots dressed with common salt, and 
with the potash salts. The following table exhibits results : 



2lk£aaiire9 applied. 



Amount of 
manure 
per acre. 



Product per acre. 



3 

•J 

6 
7 
8 

«i 

10 



Quicklime bushels . 

Quicklime do. 

Salt cwt. 

Fine bone-dust do. 

Mineral superphosphate do. 

Crude German potash salts do. 

No manure 

Common salt cwt. 

Peruvian guano do. 

Crude German potash salts do. 

M^ineral superphosphate do. 

Peruvian guano do. 

No manure do. 



50 
50 

5 

15 
5 
5 



Tons. Ciot. Founds. 

70 



0 
4 
13 

8 

10 
2 
9 

11 

16 
15 



2 

34 

14 

70 
6 
42 



90 



In this experiment the fertilizers ranked as follows in regard to re- 
sults: Guano and superphosphate, guano, bone-dust, superphosphate 
and potash salts. 

Experiment at Tyrwarnhaite Farm^ 1868. — The manures were the same 
as applied in the preceding experiment, except that on plots 1 and 2 the 
quicklime was doubled in amount. On these plots the grass was con- 
siderably burned, and the yield diminished. The manures were sown 
March 23, and the grass cut June 27. The field of experiment had been 
laid down in grass fifteen years before. It had been dressed at different 
times with shell-sand, and was in fair productive condition, as may be 
perceived from the fact that the average yield of the two unmanured 
plots was at the rate of six tons ten hundred- weight and forty-five pounds 
per acre. The soil, a moderately stiff, sandy loam, contained abundance 
of carbonate of lime in the form of shell-sand. On plots 1 and 2 there 
was a diminlfcshed yield, as stated. During the season, the bone-dust 
exhibited no decided effect. The common salt and the potash salts di- 
minished the yield. The superphosphate and crude potash salts mixed 
gave little effect, and it was judged that the superphosphate alone would 
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hare been more beneficial. Tbe guano, and still more tbe mixture ot 
guano and superphosphate, produced, a large increase in yield, amount- 
ing in the latter case to an excess of three tons two hundred- weight and 
twenty-one pounds, or nearly fifty per cent, over the average of the un- 
manured plots. 

MICHIGAN COLLEGE EXPERII^IENTS. 

At the Michigan Agricultural College in 1868, one acre of very light 
sandy soil was selected from a clover field the second year from seeding 
and mowed once in 1867. This acre was equally divided into sixteen 
plots, and manures were applied to every alternate plot, as follows : the 
two composts of muck and ashes, and the two of muck and lime, having 
been carefully mixed, under shelter, in February, 1868, and shoveled 
over from time to time till properly incorporated. On plot 1, one load 
of muck and leached ashes, mixed in the proportion of five loads of muck 
to two loads of ashes ; on plot 3, one load of muck mixed with quick- 
lime slaked with water, in the proportion of five loads of muck to ten 
bushels of lime ; on plot 5, one load of muck and quicklime slaked with 
a saturated solution of common salt, in the proportion of five loads oi 
muck to ten bushels of lime ; on plot 7, one load of muck and wood ashes, 
in the proportion of five loads of muck to one load of ashes ; on plot 9, 
one load of muck ^ on plot 11, one-half bushel of ashes and one-eighth 
bushel of gypsum ; on plot 13^ one-half bushel of ashes 5 on plot 15, one- 
eighth bushel of gypsum. 

The clover was mowed July 2, 1868, and was well cured before weigh- 
ing. A second crop was taken September 1, but was very much dam- 
aged by long exposure to rain. The following table exhibits results : 



Lots. 


Manures applied. 


First crop. 


Second crop. 


Total. 


Gain. 


Gaifn per 
acre. 






Pounds. 


Pounds. 


Pounds. 


Pounds. 


Pounds. 


1 




265 


149 


414 


116 


1, 856 


2 




200 


98 


298 




3 


Muck and lime slaked with water 


200 


78 


278 


47 


752 


4 




125 


39 


164 




5 




128 


30 


158 


Losa 11 


Losa 176 


6 




134 


40 


174 




7 




204 


90 


294 


72 


1, 152 


8 




188 


82 


270 




9 




224 


102 


320 


46 


736 


10 

11 




211 


80 


300 






204 


G7 


271 


23 


3158 


12 




154 


43 


197 






13 




169 


49 


218 


15 


240 


14 




1G4 


46 


210 




15 




218 


92 


310 


88 


1, 408 


Id 




190 


45 


235 













According to this exhibit, the total products of the unmanured plots, 
respectively considered, ranged from one and one-sixth ton to two and 
one-seventh tons of hay, reckoning 2,240 pounds to the ton. It wiU be 
seen, by reference to the widely-ranging products of the unmanured 
plots, that the soil was, in the first place, quite unequal in productive- 
ness, ('aution is, therefore, required in drawing conclusions from these 
results. The statement of gain arising from each applied manure is esti- 
mated by comparison with the yield of adjoining unmanured plots. The 
prominent points of the exhibit are these: Themuck and leached ashes, 
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the gypsum, aud the muck and wood ashes gave the largest products 5 
the ashes and gypsum were less effective than the gypsum alone ; a loss 
resulted from the applied mixture of muck and lime slaked with brine. 

RENOVATION OF DEPRECIATED GRASS LANDS. 

C. H. T.," of Webster, 'New Hampshire, reports that in the spring of 
1865 he bought a field which had become almost worthless. It yielded 
but a scanty amount of hay, and that of very poor quality, being June- 
grass or white- top. A portion of the field had not been plowed for 
twenty-five years. He sowed two bushels of coarse salt per acre, when 
snow was going off, following two weeks later with about three bushels 
of unleached ashes per acre, and after another two weeks with two hun- 
dred pounds of plaster per acre. The product of hay was doubled in 
the subsequent crop. Each succeeding spring the same fertilizers have 
been applied in like amount and manner. Two and a half tons of hay 
were cut the first week in July, 1868, and another crop was cut the first 
week m September, yielding about three-quarters of a ton. Immediately 
afterward two bushels of ashes were applied, which started the grass so 
vigorously that at the latter part of October it looked as though no 
second crop had been taken during the season. The quality of the pro- 
duct has also improved, and instead of June-grass the field now pro- 
duces tini^)thy, red and also white clover, and some red-top. The field 
remained green long after surrounding fields had browned and dried up. 
The boundary of the top-dressing could be traced as easily as though 
marked by a fence. 

EXPERDIENT WITH CL0V?:R AND ORCHARD GRASS IN SOUTH CAROLINA. 

The following is a summary of an experiment in growing clover and 
orchard grass in the hill region in the northwestern part of South Caro- 
lina, near Blue Ridge : In February, 1867, Joseph A, David, of Green- 
ville County, commenced operations on two acres of rather poor, sandy 
land, by turning under such vegetable material as was on the same with 
a turning plow, and subsoiled twice. He then hauled forty loads of ma- 
nui'e from the stables, barn-yard, cow and hog-pens, besides field scrap- 
ings, and spread these manures broadcast, and turned them under. 
March 1, 1867, he sowed and plowed in one bushel of oats per acre, and 
sowed and harrowed two bushels of orchard grass and six quarts of clo- 
ver per acre, and bushed lightly. The oats, clover, and grass grew 
finely, and in June of the same year an excellent crop of oats was har- 
vested, paying for the manure and labor expended in preparing the land. 
After the oats were harvested, the clover was harvested. The clover 
and grass grew so luxuriantly that they choked out the weeds and crab- 
grass. This grass crop was not cut, but was suffered to fall and enrich 
the land. In the spring of 1868, the land was top-dressed with fifty 
pounds of plaster, one hundred pounds of Baugh's raw-bone phosphate, 
and fifty pounds of salt to the acre. The ground was at the time cov- 
ered several inches deep with decomposing clover and grass. The new 
clover and grass soon made their appearance and grew finely, the clov^er 
obtaining the predominant growth. The lot was mowed in June, 1868, 
and yielded between fifty and sixty one-horse loads of hay per acre. In 
the spring of 1869, a top-dressing was applied of the same fertilizers 
and in the same amounts. June 9, 1869, the orchard grass stood in 
some places four and a half feet high, averaging three and a half feet 
in height. The lot was " one perfect mass of clover and grass, without 
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a weed," and according to estimates then made, would yield one hun- 
dred one-horse loads of hay per acre, or at least five tons per acre from 
the first mowing, with an excellent prospect for the fall crop. 

PLASTER AND SALT ON CLOVER. 

A farmer reports that, for purposes of experiment, ho divided a clover- 
field into plots of thirty feet in width, grouping these divisions in series 
of three plots each. On the first plot in each series plaster was sown 
broadcast, two bushels per acre, at a cost of $1. On the second plot, 
common ground salt, two bushels per acre, at a cost of $2 50. On the 
third, one bushel of plaster, and one of salt, mixed, per acre, at a cost 
of $1 75. The order of excellence in product was as follows, beginning 
with the best: salt and plaster mixed ; plaster j salt. 

CURINGr HAY IN WET WEATHER. 

Eobert Keilson, of Halewood, Liverpool, England, in a letter to the 
London Times on the curing of grain and other crops harvested in wet 
weather, relates a trial made during the present year, the method being 
similar to that which he had successfully employed since 1863, in using 
artificial currents of cold or heated air, in curing crops harvested under 
unfavorable conditions. The process was as follows: The hay was 
stacked below a wooden cover, and upon a base bearing a wooden air- 
trough measuring nine inches inside, extending horizontally the whole 
length of the rick, and provided with slides to let on and cut off the flow 
of air. At the centre of this trough, and opening upward, was an aper- 
ture nine inches square, and over this aperture was placed a sack filled 
witti straw. This sack was gradually lifted as the formation of the stack 
proceeded, and thus was formed a vertical chimney, which was carried 
to within six feet of the top of the stack. The dimensions of the com- 
pleted rick were twenty-four by sixteen feet, by twenty feet in height. 
Currents of cold air were then driven through the stack by means of a 
fan connecting with the air-trough, and driven by a steam-engine of one 
horse-power. By these means the hay was so thoroughly cured that it 
was sold at the full market price, notwithstanding that at the com- 
mencement Mr. Neilson's bailiff had remonstrated against stacking hay 
in such poor condition, declaring his opinion that it would certainly take 
fire as a natural consequence. Three other stacks in different stages of 
condition were put up and cured in the same way ; and it is stated that 
in the total result there was eflected a saving of three-fourths of the 
manual labor which would have been required under ordinary proce- 
dure. Mr. Neilson indicates the applicability of horse or hand power as 
a substitute for the steam-engine in driving the ventilating fan. 

FEEDING STOCK. 

COOKED FOOD FOR SWINE. 

Two experiments were made in feeding corn to five half-blood Berk- 
shire pigs of the same litter, the first experiment being with old corn 
shelled and fed in three different forms, viz : fed whole ; ground and 
made into a slop with cold water; ground and boiled and fed cold. 
The result of this experiment was that five bushels of whole corn 
made forty-seven and three-fourths pounds of pork; five bushels ot 
com, less miller's toll, ground and made into thick slop with cold 
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water, made fif ty-eiglit and a half pounds of pork ; and the same amount 
of meal well bojled and fed cold made eighty-three and a half pounds 
of pork. In each case the food was administered regularly and with- 
out waste, and other x^^'ccautions were taken to secure fairness of 
comparison. With the whole corn kitchen slops were given, without 
milk ; and of the boiled meai one to two quarts were thiuned with cold 
water or house slops, for drink. The corn was estimated at $1 30 per 
bushel, and the pork at $14 per hundred- weight. In the case where 
the whole corn was fed, the price of the corn equaled the value of the 
pork. The same amount of corn ground, cooked, and fed cold, returned 
the price of the corn, and one dollar per bushel in additioQ. 

The second experiment was with nubbins, or soft new corn, fed in two 
forms, viz : on the ear 5 and shelled, ground, and boiled. 

Ten bushels of corn on the cob, fed on the ground, made twenty-nine 
and a half pounds of pork. Corn shelled from the same amount of ears, 
and then ground by horse-power and well boiled, made sixty -four pounds 
of pork. The pork made from cooked food was as hrm as that made 
from uncooked. In supplement to these experiments the narrator states 
that, under circumstances apparently equivalent to those above reported, 
three bushels of meal with live bushels of potatoes, cooked, made sev- 
enty-two and a half pounds of pork, and ten bushels of corn on the ear, 
ground and boiled, made seventy-one i)ounds. From his experiments 
he draws the conclusion that it is more economical to allow food to be- 
come cold before it is fed out, and that in this state a larger amount wiU 
be eaten and with a better appetite. 

The following is a summary of an experiment by W. F. Baggerly, of 
Wayne County, i!^ew York, in feeding four pure-bred Chester white pigs 
littered March 31, 1868, The pig.^ were kept in thrifty condition until 
October 24, when Mr. Baggerly commenced feeding to them as much 
shelled corn as they would consume, amounting in quantity to one bushel 
per day for the four animate. The result as exhibited for the week end- 
ing November 6, was an average daily gain of nine pounds on the weight 
of the pigs. The value of this increase is stated to be twelve cents per 
pound, the shelled corn thus returning a value of $1 08 per bushel. 
During the eleven days following, cooked Indian meal was fed, at the 
rate of three-fourths of a bushel per day. The result was an average 
gain in total weight of eleven pounds daily, making the cooked meal 
return a value of $1 05 per busiiel. The food was then changed to 
cooked potatoes and meal, in the proportion of four bushels of potatoes 
to one of meal; the meal being stirred in after the potatoes were cooked. 
The result of eight days' trial was an average consumption per day of 
one and a quarter bushel of the mixture, and an average total gain in 
weight per day of nine and three-quarter pounds, each bushel of the 
potato and meal mixture returning a value of ninety cents. Although 
the experimenter draws conclusions in favor of such a mixture of pota- 
toes and meal as a principal food, examination of th^ results will not 
justify this preference over the cooked meal, except in localities where 
the money value of potatoes is in very low ratio to that of com. 

EXPERIMENTS IN EEEDINa SWINE. 

W. Arey, of Hampden, Maine, communicates to the Department an 
experiment made in feeding three pigs littered in June, 1867. He com- 
menced his daily course of feeding by giving each pig one to two gills 
of raw meal mixed with a sufficient quantity of milk to wet thoroughly, 
to which was added about a half pint of milk three times a day, with a 
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few potatoes boiled. The potatoes were fed until the pigs were about 
four months okl, the particuhir purpose of which was the sufficient de- 
velopment of stomach. During the next two months three pints of raw 
meal with about four quarts of milk v/ere given per day, a few boiled 
potatoes being occasionally added. At the close of this period of six 
months, December 12, 18G7, the three pigs weighed, respectively, 162 
pounds, 162 pounds, and 125 pounds. After this date each pig received 
two quarts of meal with four quarts of milk or water per day, until 
fattenmg commenced, when each received one quart of meal with one quart 
of drink three times a day. When killed, February 26, 1868, the pigs 
weighed, respectively, 219 pounds, 246 ix>unds, and 209 pounds ; the re- 
spective gains being 87 pounds, 84 pounds, and 84 pounds, makinga total 
gain of 255 pounds. The whole amount of corn meal fed out varied but 
little from 17 bushels. No valuation was i)ut on the milk and potatoes, 
the former being accounted as slops, and of the latter only a small quantity 
was used. Mr. Baggerly has followed this course of feeding for several 
years with different varieties of swine, and finds that by this treatment 
he can safely calculate on obtaining the above average of fifteen pounds 
of pork for each bushel of corn. His experience demonstrates that 
overfeeding is a common error, and that the practice of giving swill and 
house slops in liberal quantities tends to produce an undue development 
of the stomach, and an unnatural erasing for a greater amount of sub- 
stantial food than can be properly utilized in growth ; thus causing 
waste of food, and preventing the profit which might otherwise be ob- 
taiaed. 

MAKINa A HOIVIE MARKET FOR POTATOES. 

A farmer of Dubuque County, Iowa, finding that he could obtain only 
twenty-five cents per bushel for his potatoes at a market fifteen miles 
distant, concluded to use them in feeding his hogs. At first he gave 
them raw ; but afterward boiled them and mashed them while hot 5 and 
put one bucket of bran to three of potatoes, adding water enough to 
make a thick slop. He gave this mixture three times a day with a lit- 
tle corn in the ear. The hogs fattened much faster with this feed than 
when they were fed with all the raw corn they would eat, with bran slop 
for drink. 

MAKINa PORK AND MANURE. 

J. D. WiUis, of Union Church, Mississippi, in December, 1868, put 
five shoats, eleven months old, in a pen having a floor three feet above 
the ground. This floor was covered fifteen inches deep with leaves and 
loam, and was so constructed that the manure made could be turned 
below. The floor was cleaned off once a week, and fresh material sup- 
plied, and thus all the urine saved. The shoats were kept up five weeks, 
each receiving during this pericfd five bushels of corn cooked. At the 
close of this period they averaged one hundred and thirty and a half 
pounds net, and the manure amounted to one hundred and ninety bush- 
els of good quality. 

SOILINa AND PASTTJRINa. 

Mr. Brown, of Mankle, Scotland, a farmer of extensive operations, 
made the following experiment in order to ascertain the comparative 
merits of soiling and pasturing cattle. In the spring he took forty-eight 
Aberdeenshire bullocks which had been wintered in his farm-yard, and 
separated them fairly into two equal lots, one of which he put to grass, 
while the other was soiled. The latter were fed on Swedish turnips 
until the clover was ready for cutting, and then the clover was given 
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sparingly for a week, in order to avoid danger from over-eating, after 
which a fall supply was allowed. The animals thrived exceedingly well 
until the grass got hard and withered. About the last of July, the 
clover having ripened, vetches were substituted, which were continued 
until the second crop of clover was ready for cutting. Ten of the soiled 
lot were sold in August, and the remainder of the two lots in Septem- 
ber. The results are thus stated : The forty-eight cattle cost in purchase 
and wintering, £503 2s. The best ten of the soiled lot sold at £17 5s. 
each 5 the remainder of the two lots sold at £14 5s. each 5 the soiled lot 
thus bringing £377, and the grazed lot £342, a diflerence of £35 in 
favor of the soiled cattle. It required one and three-quarters acre of 
Swedish turnips, eight acres of clover, and three acres of vetches, to 
furnish the food consumed by the twenty-four soiled cattle. The result 
of soiling exhibited decidedly the larger profit. 

CONCENTRATED ROOT FOOD. 

Hugh Smith, of London, England, reports an experiment in feeding 
sheep with kiln-dried roots, giving the expense of preparation on the 
basis of English labor prices, &c. He pulped eight tons of mangolds, 
and placed them in a kiln, spreading them four or five inches thick on 
the floor. In twenty-four hours the water had evaporated, leaving onei 
ton of dry material. With eight hundred- weight of this dried food he 
fed five sheep for twenty weeks, putting them on one and one-half acre 
of very poor aftermath. Eesults: Amount of meat made in the given 
period, one hundred and sixty pounds, dressed weight; value of this 
meat, £5. Deduct £1 lOs.j as a liberal allowance for the grass consumed, 
and £3 IO5. is left as the feeding value of the eight hundred- weight of 
dried substance prepared from three tons four hundred- weight of raw 
roots. At this time the feeding value per ton of raw material thus 
manipulated is £1 Is. lO^d. The cost of fuel is stated at 25. 6d., and ol 
labor for.carting the roots to the kiln, and pulping and drying. Is. per 
ton of raw roots. Deducting these expenses, the ton of raw roots thus 
exhibits a net feeding value of ISs. 4Jt?., against 5s., the value per ton 
of roots fed in the ordinary manner, there being, according to - this cal 
culation, an increase of more than 250 per cent, in the net feeding value 
of the roots. One advantage claimed for this coucentrating process is 
that it will lead to the consumiDtion of straw in much larger proportion, 
as an adjunct in feeding. Mr. Smith has taken out a patent embodying 
the method narrated. 

COTTON-SEED MEAL FOR COWS. 

Horace Colburn, of Winslow, Maine, in November, 1868, purchased 
five hundred pounds of cotton-seed meal and the same weight of fine 
feed, and commenced feeding two quarts of each material per cow, in 
addition to hay. In one week the cows thus fed doubled their yield ot 
milk, the product being also improved in quality, while the animals made 
a decided gain in appearance. In Mr. Colburn's opinion the increased 
yield of milk paid for the meal and fine feed, without reckoning the in- 
creased value of the manure. The cotton-seed meal cost, in Portland, 
two and a half cents per ]^ound, the fine feed three cents per pound. 

FEEDING MILCH COWS WITH CORN FODDER. 

A dairy farmer states that in June, 1868, he sowed an acre of corn in 
drills, and on the first of July commenced cutting and feeding to twenty- 
six cows, daily. When the September rains came he omitted the corn- 
fodder for some days, and the consequence was a decrease in the yield 
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of milk of fifty-two pounds per day, or an average decrease of two pounds 
per cow. The corn feeding being resumed the cows in four days regained 
their usual yield. 

EARLY CUT HAY FOR COWS. 

Dr. Nichols, of Massachusetts, cut an acre of red- top and clover, June 
19, 1868, and stored the hay by itself. On the first of March following 
he comoienced feeding this hay to ten cows, which had been kept pre- 
viously on hay of the same variety cut after the middle of July. The 
early cut hay spent quite as well as the later cut, and the immediate in- 
crease in flow of milk arising, from the use of the former, amounted to a 
daily average of one quart per cow. 

COTTON. 



COMMERCIAL FERTILIZERS COMPARED. 

The following are abstracts of reports of E. M. Pendleton, M. D., of 
Sparta, Georgia, on experiments made by him with various fertilizers on 
cotton. The first experiment covers the years 1867 and 1868, and ex- 
hibits results of application on a mulatto soil," near Sparta. Of the fer- 
tilizers mentioned it is stated that the Peruvian guano used in " Dickson's 
Preparation," and in Nos. 1, 2, and 3, had been wet, and was mixed with 
a little plaster to aid in beating and sieving that used alone; while No. 
6 was a dry superior article. Also, that " KettlewelPs A. A." was a little 
damp and somewhat deteriorated. The ''Home superphosphate" was 
made by dissolving calcined bones in sulphuric acid. The trial was made 
on single rows, one hundred and twelve yards long, an unmanured row 
being left on either side of each fertilized row for purposes of compari- 
son. The mean of these unmanured rows was taken as representing the 
product of the unfertilized soil in each particular case. The cotton was 
picked very dry on sunny afternoons, and one third by weight of the 
seed cotton was counted as lint, which was rated at 11 cents per pound 
net. The following table gives the applications made in 1867 on this 
"mulatto" soil, well cultivated, and receiving abundant rains; showing 
the cost of the applications with resulting products and profits— these 
profits being calculated on the excess of the fertilized soil over that of 
the unfertilized: 



Plot. 



Fertilizers. 



Pernvian and aolnble Pacific ^^uano 

Peruvian guano, 56 pounds; dried clay, llSpotmds 

Peruvian guano and dissolved bones 

Soluble Pacific guano 

Home superphosphate 

Peruvian guano 

Bones dissolved in lime and ashes 

Kcttlewell's A. A 

Baltimore supiierpliosphate 

Dickson's preparation 

Alkaline phosphate, (Ober) 

Calcined bones and sulph. ammonia 

Poudrette ^ 

Sulph. ammonia, ashes, lime, and bones 

Bone taleu 

Ashes mixed 

Plaster, 168 pounds; potash, 19 pounds 



140 
168 
150 
150 
178 
150 
103 
187 
178 
262 
187 
]fi8 
2G2 
337 
225 
225 
187 



$6 20 
3 30 
6 30 
6 00 

6 23 

7 36 

3 C9 
7 96 
6 23 
0 00 

6 54 

7 22 

5 24 
11 25 

6 18 

4 50 
4 20 



il 



o o o 



1, 453 
928 
1,429 
1, 472 
1,387 
1, 590 
1, 031 
1, 415 
1, 275 
1, 434 
1,270 
1,221 
866 
1, 209 
88J 
759 
646 



ii 

Sis 



553 
452 

651 
600 
576 
690 
569 
646 
522 
732 
641 
574 
648 
600 
C02 
578 



B 

o . 

■tJg 



S5 



$26 80 
14 16 

26 9e 
24 11 

22 63 
26 15 

9 32 

23 06 
16 98 
21 44 

13 19 

14 05 
5 47 
9 32 
4 13 
1 26 

loss 60 
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Tke following tabulation shows the per cent, profit on investment, ob- 
tained through the years 18G7 and 1808, from these applications made 
in 1867. It should be observed in connection with these exhibits of 
profit that, while the pound of lint was rated at 11 cents in 1867, its 
value was doubled in 1868, being rated at 22 cents net : 



Plot. 



Fertilizers. 



Per cent, profit on in- 
vestment. 



1867. 1868. Total. 



Peruvian and Pacific guano 

Peruvian guano and dried clay 

Peruvian gnano aud dissolved bones 

Soluble Pacific guano 

Home supherphospliate , 

Peruvian guano 

Bones dissolved in lime and ashes 

KettlewelJ's A. A 

Baltimore superphosphate 

Dicltson's preparation , 

Alkaline phosphate, (Ober) 

Calcined bones aud sulph, ammonia 

Poudretle 

Sulph. ammonia, ashes, lime, and bones 

Bone tafeu 

Ashes mixed , 

Plaster and potash 



432 
429 
4-28 
4C2 
363 
355 
301 
289 
272 
271 
201 
194 
104 
81 
67 
22 

loss 14 



210 
179 
241 
199 
375 
120 



642 
608 
6C9 
601 
738 
475 



178 
226 
251 



467 
498 
522 



0 
117 

87 



154 



The following table exhibits results of fertilizers applied on a clay 
soil, near Sparta, in 1868; the experiment being in single rows one hun- 
dred and twelve yards long, with corresponding rows of unfertilized sod. 
In fertilizer 4, Peruvian guano and Pacific guano were in equal quanti- 
ties; in fertilizer 6, one-fourth was Peruvian and three-fourths Pacific 
guano ; in fertilizer 8, Peruvian and Eedonda were in equal quantities. 
Each of the eight fertilizers named was applied at a cost of $7 50 per 
acre, and ten per cent, interest was allowed on the money thus invested, 
making the tofcal cost $8 25. In this experiment three and a quarter 
pounds of cotton are estimated to produce one pound of lint worth 22 
cents net : 



Plot. 



rertilizer. 



Eureka phosphate 

Gustin's ammoniated phosphate. 

Peruvian guano 

Peruvian and Pacific guano 

Pacific guano 

Peruvian and Pacific guano 

Nitro phosphate 

Peruvian and Eedonda 



0 p 



188 
278 
150 
162 
176 
170 
188 
375 



:=9 ^ 



651 
586 
553 
506 
488 
464 
445 
32a 



$35 75 
31 35 
29 25 
26 07 
25 50 
23 01 
21 89 
13 97 



477 
418 
390 
347 
340 
309 
292 
186 



The following table exhibits results obtained in 1869, from the com- 
mercial fertilizers named, each applied at a cost of $10 per acre. Fer- 
tilizers 14 to 33 were compounded by Dr. Pendleton. As modifying the 
exhibit, it is stated that " Etiwan No. 1" got wet, and had to be dried 
and pulverized ; and that the cotton-seed cake, and the phosphated cot- 
ton-seed cake, were received after the cotton came up, and were applied 
on each side of the row by means of a narrow scooter, thus not having 
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an equal chance with the other fertilizers. The season was character- 
ized by severe drought, and Dr. Pendleton claims that the exhibited per 
cent, profit from the fertilizers would have been greatly increased by 
abundant rains. 





Pertilizers. 


Profit per acre 
from the ap- 
plication. 


Per cent, profit. ! 


Loss per acre 
from the ap- 
plication. 


Per cent. loss. 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

X8 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


■D 


$9 CO 
9 40 
9 40 
9 10 
5 60 
3 90 
2 80 


96 
94 
94 
91 
56 
39 
28 












































$1 70 

2 00 

3 00 

7 60 

8 30 


17 

20 
30 
57 
76 
83 


































15 70 
15 60 
14 90 
13 70 
13 CO 
13 00 
12 60 
12 60 
11 40 
10 60 
10 10 
9 60 
8 70 
8 20 
8 20 
4 40 
4 10 
4 00 
3 10 


157 
156 
149 
137 
130 
130 
128 
126 
114 
106 
101 
96 
87 
82 
82 
44 
41 
40 
31 


























Soluble l*acitic and Peruvian pjnano 






Sulphate*! bono and ashes, ammoniated 


















Sulphated horse manure 






Phospbo. Peruvian, No. 1 






Ammoniated superphosphate, ifo. 2 












Calcined bone superphosphate 






Calcined bones 






Phospho. Peruvian, ls"o. 2 






Phospho. Peruvian, No. 3 






Phosphated cotton-seed cake 






Sulphated bone and a^shes 








3 10 


31 









From these and other experiments, Dr. Pendleton concludes that phos- 
phoric acid is the most essential element of fertilizing applications to 
cotton ; while ammonia, though of value as a comi)onent, is subordi- 
nate in importance, and comparatively soon exhausted ; and that Peru- 
vian guano may be profitably replaced by manufactured fertilizers pos- 
sessing a larger proportion of soluble phosphate. 

FEKTILIZEKS COMPARED, AND SUESOILINO. 

The following is an abstract of the report of James Davison, of Wood- 
ville, Georgia, on two experiments made in growing cotton, during 1869, 
showing comparison between fertilizers applied, and between subsoiling 
and not subsoiling. In both cases the land was prepared " as deeply 
and thoroughly as possible without subsoiiing,'^ which was not employed 
except in two subdivisions specified, Eovrs were opened three feet 
apart, and fertilizers applied in the bottom of the furrows, which were 
bedded up as usual, and " Dickson's select/' cotton seed planted. The 
after cultivation, aside from necessary hoeings, was performed entirely 
with the Dickson sweep, in fiat surface culture. It would probably have 
been better if the first plowing had been close and deep. Notwithstand- 
ing tliat rains for three successive days, about a fortnight after plant- 
ing, gave the plants a vigorous start, the season was characterized by 
isevere and long-continued drought, which, in connection with high 
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manuring, caused the plants to commence early in the season shedding 
forms and bolls in great abundance. 

The first experiment was on single rows, seventy yards long, the soil 
"light greyish, compact, sharp, and predisposed to bake," having been 
cultivated in cotton with fertilization for four years in succession, and 
long since greatly exhausted by half a century of constant tillage. The 
fertilizers applied, with the cost of application, and the results obtained, 
are represented in the following table, in which plot (or row) 1, not ma- 
nured, is taken as the basis of comparison. 

In row 28 occurs an exception to the general statement of not sub- 
soiled," this plot having been very deeply stirred with a good subsoil plow. 
The advantage derived from this subsoiling is strongly exemplified by 
the favorable exhibit of this row as compared with several of the fer- 
tilized but not subsoiled rows : 



Fertilizers. 



ISo manure 

Peruvian guano 

Soluble Pacific guano 

Wilcox, G. & Co. '8 manipulated 

Zell s aninioniated phosphate 

Patapsco amraoniated phosphate 

W.'indo amniouiated fertilizer 

Gilhani's cotton fertilizer 

Rhodes's phosphate 

Rhodes's jimmouiated phosphate 

Reid's phosphate 

Reid's aminouiated phosphate 

Phoenix guano - ■ ■ 

Ph(Bnis guano, manipulated, !No. 15 

Wando gi-ouud phosphate 

Waudo amraoniated phosphate, No. 1 

Brightwell &. 13. dissolved bones 

Men-ynian's dissolved hones 

B. &.. D. dissolved hones, manipulated, No. 1 . 

Phceuis guano, manipulated, No. 1 

Dickson's compound. No. 1 

Peruvian guano, hones, «fec., No. 5 

Peruvian guano, bones, &.C., No. 7 

Peruvian guano, hones, and plaster, No. 8 — 

Peruvian guano, bones, and salt. No. 9 — 

Peruvian guano, bones, and plaster, No. 12 . . . 

25 kinds, mixed and manipulated , 

No manure, (subsoiled) 



Pounds. 



%■ 



a 



333 
375 
430 
375 
375 
4J0 
430 
460 
430 
(300 
500 
500 
550 
1,050 
075 
430 
430 
550 
600 
550 
475 
400 
500 
475 
460 
470 



o ft 



$15 
15 
15 
15 
15, 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 



Pounds. 
385 
735 
700 
630 
630 
030 
665 
665 
630 
665 
665 
630 
631 
770 
595 
718 
595 
770 
613 
770 
595 
595 
630 
700 
613 
665 
665 
630 



Pounds. 



350 
315 
245 
245 
245 
280 
280 
245 
280 
280 
245 
246 
385 
210 
333 
210 
385 
228 
385 
210 
210 
245 
315 
228 



In further exemplification of the effect of subsoiling, Mr. Davison 
adds, that while the unmanured and not subsoiled row gave only 385 
pounds of cotton per acre, against 630 pounds obtained from the un- 
manured but subsoiled row, an adjoining section, which is not exhibited 
in the table, and which was subsoiled and manured, gave 1,200 pounds 
of cotton per acre, being nearly double the average rate of the more 
highly manured area covered by the fertilized plots enumerated. By 
this and other conclusive experience, the experimenter is thoroughly 
convinced of the necessity of deep preparation of the soil, both as re- 
gards increase of productive capacity and ability to resist continued 
drought, and that such thorough preparation is necessary to the full de- 
velopment of the powers of applied fertilizers. 

The second experiment was on single rows, 280 yards in length, on 
land of naturally light soil, which had been in culture for more than 
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seventy yeary. The field was selected on account of its impoverished 
condition and its uniformity of character. In this experiment the na- 
ture and quantity of fertilizers used were the same as in the preceding 
experiment, with the exception of the application on row 27, which was 
made at half rate, viz., $7 50, and also the omission of Ehodes's phos- 
phate from the list of fertilizers used. 

The last two columns of the annexed table are added to exhibit some 
general comparisons of the standing of the respective fertilizers in the 
two experiments, A being put as the exponent of the class of best re- 
sults, li as that of second best, &c. To point out more precisely an 
example of varied results from the same kind and amount of applied 
fertilizer, it will be seen that the two varieties of Phoenix guano 
manipulated, which, in the iirst experiment, appear at the head of class 
A, showing greater results than any of the other ferlfelizers, hold but a 
middle rank in the second experiment : 



Fertilizer. 



No manure 

Peruvian guano 

Soluble Pacific guano - 

Wilcox, G., &- Co. 'a manipulated guano, 

ZelFa ainniouiated phospliate 

Patapsco aramoniated phosphate 

Wan do amniouiated fertilizer 

Gilharn's cotton fertilizer 

Rhodes'a ammoniated phosphate 

Reid's phosphate 

Reid's ammoniatecl phosphate 

PhcEuix guano 

PhcEujs gnano, manipulated, Xo. 15 

Wan do ground phosphate 

Wan do ammouiatetl phosphate, Iso. 1 

Brightwell &, B. dissolved bones 

Menyman's dissolved bones 

B. &. B. dissolved bones, manipulated, No. 1... 

Phoauix guano, manipulated, No. 1 

Dickson s compound, No. 1 

Peruvian guano, bones, (fcc. No. 5 

Peruvian guano, bones, &c., No. 7 

Peruvian guano, bones, and plaster, No. 8 

Peruvian guano, bones, and salt, No. 9 

Peruvian g;iano, bones, and plaster. No. 12 . . . 
Twenty-five kinds, mixed and manipulated . . 
Phcenix, Peruvian and salt, (at ?p7 ZO per acre) 



Lbs. 
247 
550 
408 
5S6 
343 
4S9 
419 
512 
455 
564 
336 
493 
462 
391 

507 
395 
402 
500 
439 
516 
535 
515 
421 
553 
374 



303 
161 
339 

96 
242 
172 
205 
208 
317 

89 
251 
215 
144 
239 
227 
260 
148 
215 
313 
192 
289 
288 
2GQ 
174 
306 
127 



00 -r^ 



A3 

C 

O 

B 

B 

AS 

B 

A2 

0 

A6 

B 

C 

B 

B 

A5 

C 

B 

A2 

B 

A6 

A4 

A5 

B 

A3 



at 

eg 

3-^ 



A» 
B 

C 

C 

C 

B 

B 

B 

B 

G 

C 

Ai 

G 

B 

G 

Ai 

G 

Ai 

G 

G 

G 

B 

G 

B 

B 



The composition of several of the mixed fertilizers is thus stated, the 
numbers of the plots referred to corresponding with those in the second 
table: The composition of the fertilizer api)lied on plot nine was 67 
per cent. Ehodes's phosphate, 33 per cent. Peruvian guano; on plot 
eleven, 67 per cent. Reid's phospiite, 33 per cent. Peruvian guano; plot 
thirteen, 50 per cent. Phcenix guano, and 16J per cent, each of Peru- 
vian guano, salt, and plaster; plot fifteen, 25 per cent, each of Wando 
phosphate, Peruvian guano, salt, and plaster; plot eighteen, 25 per 
cent, each of Peruvian guano, dissolved bones, salt, and plaster; plot 
nineteen, the same, with the exception of Phoenix guano substituted for 
Peruvian; plot twenty, 25 per cent, each, of Merryman's dissolved 
19 
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b.oues, Peruv-ian guano, salt, and plaster ; plot twenty-one, 33 per cent, eacli 
of Peruvian guano and bone, and 17 per cent, each of salt and plaster; 
plot twenty-two, 38 per cent, eacli of Peruvian guano and bone, and 12 
per cent, each of salt and plaster ; plot twenty-tliree, 33 J per cent, each 
of Peruvian guano, bone and plaster 5 plot twenty-four, 33^ per cent, each 
of Peruvian guano, bone, and salt; plot twenty-live, 60 per cent, of bone, 
and 20 per cent, each of Peruvian guano and plaster; plot twenty-seven, 
50 per cent. Phcenix guano, and 25 per cent, each of Peruvian guano and 
salt. 

A REMARKABLE PRODUCT. 

The following is an abstract of the statement of Colonel B. G-. Lockett, 
of Albany, Georgia, on the method pursued by him in growing cotton, 
in 1869, on six and eighty-eight thousandths acres of strong limestone 
soil, chocolate-colored, cultivated in vegetables for twenty -five years 
previous : 

The land was broken about six inches deep, in the latter i3art of Jan- 
uary, with the Watt & Knight A B'^ plow, the large mould board at- 
tached. The land remained in this condition till planting time, when 
rows were laid off five feet apart with an ordinary scooter plow, which 
was followed in each furrow by a double-wing shovel plow, sixteen 
inches long by eleven inches wide, drawn by two mules. In this furrow 
were put about one hundred and fifty bushels of well-rotted horse ma- 
nure, and three hundred pounds of John Merryman & Oo.'s ammoniated 
dissolved bones, per acre, which was then covered with the Watt & 
Knight A B" plow, small mould-board attached, followed in the same 
furrow by a sub-soil plow, breaking to the depth of fifteen inches. The 
seed was then planted, the ^^Hunt varietj ,'' April 24, putting in one 
bushel per acre. As soon as the cotton was large enough, it was plowed 
with a sweep, cutting twenty-four inches Avide and half an inch deep, 
and was at once chopped to a stand, using the Ko. 2 Schoval hoe, leav- 
ing one and two, and sometimes three stalks, at the width of the hoe, 
and, as nearly as could be estimated, ten thousand stalks to the acre. 
The cotton received two hoeings, and was plowed seven times with the 
twenty-four-inch sweep, cutting not more than half an inch deep. The 
amount of seed cotton gathered was 27,20G x)ounds, certified weight ; one- 
third of this weight, on being ginned and packed, turned out 2,88-1 pounds 
of lint, exhibiting an average of 1,120§ pounds of lint cotton per acre. 
On this crop a premium was given at the Georgia State Pair. 

Colonel Lockett remarks that his experience is that the number of 
stalks which should be left on the acre depends greatly on the variety 
planted. The large, long-limbed variety will not give a great yield when 
eight to ten thousand stalks are left on the acre ; but the short-limbed ^ 
prolific cotton, will do better with this than with a less number. 

FEFuTILIZED VS. UKFEUTILIZED COTTON LAJO). 

Dr. Alford, of Louisiana, on two and one-quarter acres of poor pine 
land, applied superphosphate at the rate of 350 pounds per acre, plant- 
ing cotton and cultivating in his usual manner. The result w^as that 
from this fertilized land he gathered 3,000 pounds of seed-cotton, or 
1,333 pounds per acre, while similar land adjoining, not manured, pro- 
duced only 400 pounds per acre. Thus the ai^plication of the super- 
phosphate, at a cost of $14 per acre, caused an increase of 933 pounds 
of seed-cotton per acre, estimated to be equivalent to 300 pounds of lint, 
which sold at §60. 
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James Morris, a neighbor of Dr. Alford, used superphosphate for cot- 
ton, leaving an unmanured portion in the center of the Held, and obtained 
similar results. 

EXPERIMENT IN PLANTINa COTTON. 

A planter, near Columbus, Mississippi, experimenting on one acre, set 
his cotton plants three and a half feet apart, each way, thinning to two 
stands in the hill, and cultivating in the same manner as with corn. The 
yield was more than double that grown in the old way, and in respect 
to the maturing of the bolls, advantage was found in the readier access 
of the sun. 

MIS0ELLx\]srEOUS. 

EXPERBIENTS AT R0THA3IPSTED, ENGLAND. 

The following is an abstract of certain reported results for 1868 : As 
to manures for turnips, phosphoric acid, in the shape of superphosphate 
of lime, is found to be very efficient ; but when superphosphate is used 
alone the immediately available nitjogen of the soil is rapidly exhausted. 
Very large crops of turnips can be obtained only through the agency of 
abundant carbonaceous and nitrogenous matter in addition to mineral 
elements ; and when these are available in the soil or are supplied by 
farm-yard manure, guano, ammoniacal salts, &c., rapidity of growth and 
amount of yield are greatly increased by the applicariou of superphos- 
phate of lime near the seed. 

EXPERIMENTS TTITH COK.*IERCIAL FERTILIZERS. 

Dr. J. E. Mchols, of Massachusetts, gives a brief statement of results 
obtained by him from using various fertilizers in the renovation of, an 
impoverished farm purchased by him in 1863 ; only a small quantity of 
barn-yard and stable manure being used during the five years covered 
by the statement. The farm is quite varied in the character of its soil, 
and includes both upland and lowland, a fine peat bog lying between 
the hills. A portion is silicious : another portion loamy, witli a clay 
subsoil; and still another part is rich with organic debris, having been 
covered, until within a few years, with dense forest. Perhaps no tract 
of land in the country presents a greater variety of soils,^or expos- 
ures, or afibrds the gradations from wet to dry so desirable for lair^ ex- 
periment. About twenty acres have been under tillage. The fertil- 
izers used included ])ones, ashes, lime, salt, the nitrates of potash and 
soda, sulphate of ammonia, carbonate of ammonia, plastei', i^^otaslies, 
lisli-pomace, shorts, muck, horn-shavings, and refuse of lobster factories. 
There has been a steady increase in the yield each year notwithstanding 
unfavorable seasons, and Dr. Nichols claims that the results prove that 
exhausted soils can be restored and sustained in good tilth by eoncon- 
trntcd chemical agents at a considerably less expense than by the use 
of exerementitious manures, at present market prices, in the more 
doiisely populated regions of the country. He gives the IblloAviDg his- 
tory of the treatment of one measured acre of hill land, which, at the 
date of purchase, was dry and exhausted from repeated croppings : In 
the autumn of 1863 the lot was plowed, and in the spring of lS(i4 was 
dressed with 500 pounds of pure, fine bone, sowm broadcast. Corn was 
then planted, a handful of home-made superphosphate mixed with groui^d 
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nitrate of soda being placed in each hill. The crop obtained was 157 
bushels of corn in the ear. After removing the corn the land was plowed 
and dressed with 500 pounds of a compost of bone-dust, ashes, and re- 
fuse saltpeter, and sown with winter rye. The yield was 31 bushels oi' 
nice plump grain. The wseason of 1866 was very dry, and the tender 
grass roots were greatly iujured. The croii of hay was 2,300 x^ounds. 
In the spring of 1867 the land was top-dressed with 500 pounds of compost 
of bone gelatine and muck ; the crop of hay obtained weighed 4,300 
pounds, not including a heavy aftermath, which was not weighed. In 
1868 the acre yielded two and a half tons of hay, remaining in good con- 
dition. The fertilizers, supplied during the five years, cost a little less 
than thirty dollars. 

CHEMICAL AND BARN- YARD MANURES COMrARED. 

M. Yille gives results obtained by him in one hundred and sixty cases 
of beet culture in 1868. The averages of these results showed the pro- 
duct of chemical manure to be four tons of beets per acre in excess of 
the product of barn-yard manure, with substantially the same cost of 
application. 

An English agriculturist gives th(i results of experiments made for 
fourteen years continuously in raising wheat and barley, with the use 
of farm-yard manure and with various chemical manures, the advantage 
in every case resting with the chemical fertilizers. The cost of the barn- 
yard manure is estimated at Ss. to 106*. .per ton ; of muriate of ammonia, 
16s. per hundred- weight ; of sulphate of ammonia, 14j6\ per hundred- 
weight; sulphate of potash, 15s, per hundred-weight; sulphate of soda, 
4s. per hundred- weight; sulphate of magnesia, 6s, per hundred- weight ; 
superphosphate of lime, 5^-s. per hundred- weight. 

EFJ^ECTS OF GUANO. 

David Mosely, of Westfield, Massachusetts, manured seven acres with 
fifteen ox-cart loads of good stable manure, and on five acres of the seven 
sowed one hundred and fifty pounds of guano per acre. The yield of 
these five acres exceeded that of the other two acres at the rate of 
twenty-three bushels of corn i^er acre. Three hundred pounds of guano 
produced more potatoes than twenty ox-cart loads of manure. 

MUCK ON SANDY LOAM. 

A farmer of Washingii)n Countj^, Kew York, in 1868 i>lowed up a 
piece of sandy loam, naturially cold and wet, and of a very poor quality, 
and planted it with potatoes, covering them with rotted horse manure, 
putting on this a little earth in order to prevent drying. Six rows 
through the center of the piece were left without manure, and six were 
top-dressed v/ith muck taken from the sides of a ditch dug in 1867. The 
rows dressed with the muck grew ranker and darker-colored than those 
dressed with the horse manure, but no difference in yield was found be- 
tween the two portions, each giving at the rate of sixty bushels per 
acre. The rows without ma.nure of any description yielded at the rate 
of twenty bushels per acre. 

EXPERmENT WITH STRAWBERRIES. 

A strawberry-grower states that in a half hogshead of rain water he 
put one-quarter of a pound of .ammonia, and one-quarter of a pound of 
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common niter, and w'nth the solution sprinkled the strawberry plants 
Tvhen blossoming. The application, was made at evening, twice a week, 
and continued until the fruit was nearly of full size. The result was 
that the vines thus fertilized gave double the amount of fruit obtained 
from adjoining vines which did not receive the application. 



CHANGE OF SEED. 

A farmer in Kew Hampshire, who has been experimenting in changing 
seed potatoes, states that he planted in thirty -four hills seventeen pota- 
toes weighing four and three-fourths pounds, which were raised two 
hundred miles from his farm^ and in the same number of hills he planted 
the same number and weight ot the same variety, which had been planted 
on his farm for twelve years. The rows were planted side by side, and 
received the same treatment. The vield was as follows : 



Large marketablo potatoes 
Small potatoes 

Total 



Xew seed. 


Old seed. 


K'uinber. 


Pounds. 


Number. 


Po^ds 


428 


102 


350 


82 


630 


32 


780 


51 


1, 058 


134 


1, 130 


133 



The farmer concludes that, while a change of seed may not increase 
the aggregate weight of product, it will pay in the increased value of 
the crop for market. 



TniCK AND THIN SEEDING OF GRAIN. 

An Enghsh agriculturist, T. L. M. Cartwright, reports the following 
experiment as to the product of grain from thick, thin, and very thin 
sowing. Three kinds of wheat were experimented with, the two pecks 
and the four pecks being sown in drills twelve inches apart, and the 
eight pecks in drills six inches apart : 



Acres. 
0 
0 
0 



Size of plot. 



TALAVESA WHEAT. 

Hoods. 



KUXTEr: WHITE AVIIEAT. 



FEXTOX WHEAT. 
2 



0 
0 
u 



Quantity of seed 
per acre. 



Peel!!. 



Product of plot. 



Bushels. 
13 
14 
14 



n 

13 
12 



15 
IG 
14 



Pecks. 
1 
3 

n 



Oh 

1 



31 



VAniAc::ioN in seeding. 



Mr. Harvey, the superintemient of the East Pennsylvania Experi- 
anental Farm, reports that thui? far experiments show a great di£eerence 
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ill tlie amoimts of seed required by different varieties of wlieat sown at 
the same time, the Tappaliannock requiring mucli more than some kinds 
of Mediterranean, for the reason that the former will not stool or thicken 
up to so great an extent. Again, much depends on the time of sowing. 
Very early sown wheat has a good opportunity to tiller in the fall, and 
a small aioount of seed suffices^ while if sown late it does not tiller well 
in the fall, and, being thin on the ground and unsheltered, the winter 
injai'os it, and a poor crop follows. Thin seeding cannot profitably be 
practiced in Pennsylvania to the extent that it is followed in England, 
where the winters are mild and the plants tiller and make roots during 
a time when ours cannot do so. 

VITALITY OF SEEDS. 

A recent ex])eriment exemplifies the vitality of seeds exposed to cold, 
under the condition of exclusion from free air. Professor Wartman, of 
Geneva, Switzerland, selected nine varieties of seeds, some of them 
troDical, placed them in hermetically sealed tubes, and subjected them 
to lie severest cold. Some of these tubes remained fifteen days in a 
mixture of sno\7 and salt ; others v/ere placed in a freezing bath of sul- 
phuric acid. On the oth of April the seeds were all sown in pots and 
placed in the open air. They all germinated, and those which had un- 
dergone tlie severest test of cold produced vigorous plants. 

Pr.EVENTION OE RUST IN TV^HEAT. 

A distinguished G-erman agriculturist states that about six hours 
before sowing his wheat he prepared a steep of three measures of pow- 
dered quiclvlime and ten measures of cattle urine. Two quarts of this 
he poured on a pock of wheat, stirring it with a spade until every kernel 
was coA^ercd and white with the preparation. By this method his wheat 
escaped rust entirely, although in neighboring fields a great part of the 
crop was afiected by tiie disease. He has followed this practice for 
many years with decided success. 

UNCERTAINTIES ATTENDING- KINGLE EXPERIMENTS. 

The great caution necessary in forming opinions from the results of 
single experiments, especially as concerning the apx^lication of manures, 
is instanced by an experiment made at the Michigan Agricultural Col- 
lege in 1868, on a field of about two hundred and tvrelve square rods, 
subdivided into tv/enty-elght plots. The entire area was nearly level, 
and the soil a light sandy loam, of uniform character. No manure had 
been applied si ace ISoL Mn y 8, lS3Sj the plow was run to the depth 
of fiv^e inches through the sod, which v^as turned under vdth a tlat fur- 
row slice. May 10, the surface was prepared by cultivating and har- 
rowing, and on the next day Yellow Dent corn was planted in hills four 
feet apart each way. The field was cultivated and hoed June 16, when 
the plants v/ere thinned to the same number in each hill, and again cul- 
tivated and harrowed about the middk'- of July. The corn made slow 
growth during the early part of the reason, and the severe drought 
affected the crop. The products of ther^e plots thus uniformly treated 
ranged from 27^- bushels of shelled corn and one ton of stalks per acre, 
to 63-J bushels of shelled corn and two t*>ns of stalks per acre; the aver- 
age yield being 48^ bushels of corn and 1§ tons of stalks i)er acre. 

A fairer comiDarison is likely to be ^obtained wlien the ground is di- 
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vided into strips extending the whole length of the field, the actual 
inequalities of the soil being thus in a measure averaged throughout 
the several divisions. For example : The main portion of the described 
field consisted of a cjuadrangle containing twenty -four plots, each meas- 
uring four rods by two rods. Let these he considered as consolidated 
into six strips, extending the entire length of the quadrangle, and meas- 
uring each sixteen rods by two rods. The products of sheUed corn ex- 
hibited on these six divisions will then stand as follows, giving rates per 
acre: 41f- bushels, 47 J bushels, 53| bushels, bushels, 52J bushels, 
51f bushels. Average, 50^ bushels. 

CURING CORN FODDER. 

A farmer in Ontario County, New York, on a field duly prepared, 
sowed oats broadcast, in the usual amount, and afterward drilled in 
corn in the proportion of three bushels of corn to one of oats. The 
two products grew very evenly. For immediate use installments were 
cut for general harvesting, and when the oats were ripe the crop was 
cut like grass. The dry oat-straw absorbed the moisture of the corn- 
stalks, and the w^hole was easily cured. Horses and cattle devoured it 
speedily. So satisfactory did this method prove that the experimenter 
made it a rule of practice. 

EXPERlIvIENT IN DEEP PLOWINa. 

In 18G8 an experiment was made, by the director of the experimental 
farm of Eastern Russia, in g-rowing the sugar beet on two plots of 
ground, each containing six hectares, or about 14| acres. One of the 
lots, designated A, was plowed to the depth of nine inches ; the other, 
designated B, was plowed 9 inches deep, then, in the same furrow, five 
inches deeper, and then stirred, without turning over, to a further depth 
of seven inches, making in all a depth of twenty-one inches. In other 
respects the lots were treated alike, both receiving the same manures. 
The result was that A produced eighty-two measures of roots, and B 
one hundred and ninety meavsures. The proportion of saccharine matter 
in the product of A was 11.15 per cent, j in that of B 15.22 per cent. 
Consequently the crop of B contjiined more than three times the amount 
of sugar that was found in the product of A. 

TEMPERATURE OF COVv^ STABLES. 

In Germany two cows, the united weight of w hich was 1,722 jiounds, 
were placed in a stable capable of being heated, and were fed on hay. 
The temperature of the stable was changed at intervals of ten days, 
the changes ranging from 41 degrees of Fahrenheit (nine degrees above 
freezing point) to 65.75 degrees of Fahrenheit. During the ten days at 
the lower temperature the hair became rough and without gloss ; the 
skin was drawn close, and occasional shiverings were observable, and 
there was a loss of 22 pounds in the total weight of the two cows. 
At 54.5 to 59 degrees, the hair became smooth and the hide attained its 
former luster, softness, and looseness. The ten days at 56.5 degrees 
showed a total increase of 35 pounds, and the ten days at 59 degrees 
a total loss of 6 pounds 5 the ten days at 65.75 degrees exhibited a loss 
of 33 pounds. The effects of unfavorable temperatures were also visible 
in diminished appetite and in variations of the milk product. 
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EXPERBIENT WITK BITUMINOUS COAL ASHES. 

An experimenter filled three flower pots y/itli pure bituminous coal 
ashes, in the fall, and in the first sowed wheat, in the second oats, and 
in the third strawberry seed. The seeds germinated during the winter, 
and in Marcli the plants made a fine appearance. The wheat and oats 
ripened perfectly, the grain being large, clear, vfell filled, and lieavy : 
the wheat straw attaining a height of over fifty-four inches ^ the oat 
straw a height of forty-three inches. The strawberry jfiants had an 
excellent growth, and were transplanted in October. In the open 
ground they subsequently were the greenest and strongest of all the 
seedlings. 

experijMENT in destroying grubs. 

Mr. Skinner, of the Herkimer County (IfTew York) Farmers' Club, in 
the spring of 18G8 plowed up three and three-fourths acres of old sod 
greatly infested with grubs. On this field, soon after the plowing, he 
sowed two barrels of coarse salt which was mostly dissolved by a rain 
which fell a day or two afterward. The ground was then thoroughly 
harrowed and planted with corn, about half a pint of leached ashes 
being placed in each hill. The yield of corn was very large, and not a 
hill was injured by worms. 

DESTR0TIN6^ THE TOBACCO WORM. 

A tobacco planter states that at the time of setting out his plants he 
set among them a few i)lants of the Jamestown weed, {Datura stramo- 
nium^) of the blossoms of which the tobacco worm is very fond. These 
weeds blossomed just in season for the advent of the vvorm. He then 
^nixed an ounce of >^ fly-stone,'' or cobalt, with water, making the com- 
pound very sweet Vv ith honey, and put it in a bottle, in the cork of which 
a goose quill was inserted. Every evening, just after sunset, he dropped 
the mixture into the blossoms of the Jamestown weed, about three drops 
to each. The worms were destroyed in large numbers, and this success 
induced repetition of the process on neighboring plantations with simi- 
lar residts. As a matter of convenience, the blossoms into which the 
poison was dropped were pulled off' on the morning after the application, 
in order to prevent the poison from destroying the weed itself. 



EECENT PROGEESS IN STEAM CULTURE. 

The conviction forces itself upon all progressive minds, that this coun- 
try will uitimately become the great theater of steam culture. The de- 
gree of success ah^eady attained on Britisli soil is only an earnest of 
greater accomplishments, and a gateway for a more successful march of 
mechanical invention, in which the mechanics of this country will par- 
ticipate, and it is befieved (even by English artisans) secure the highest 
triumphs. It has been, and is, oua of the prominent aims of the De- 
partment of Agriculture to aid in the solution of the practical question 
of steam culture for the American continent. Already many inventions 
have been patented, and one, that of E. C. Eelliuger, of South Carolina, 
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dated November 19, 1833, involved tlie principle improved upon by John 
Fowler, in England, twenty-one years subsequently, which has estab- 
lished itself as the first real success in the practice of steam culture. 

DuriDg tJie past year, as will be seen by examination of a paper upon 
the agricaltural patents of 1869, in this volume, several inventions have 
been added to our former list, showing that the American mechanical 
mind is pregnant with this idea. The issue of patents in this class may 
yet rival in prolificacy the inventions in improvement of the American 
reaper. It is useless now to speculate upon the precise character and 
mode of operation which the successful steam plow of the future shall 
assume; it is only important, by showing precisely wiiat has been ac- 
complished, to aid in the development of a machine which shall be 
speedier in movement, more economical in execution, and better adapted 
to the peculiarities of our soil and surface, and to the peculiar wants of 
our agriculture, than any as yet in operation. 

The greatest measure of success in this country with the Fowier plow 
(five of which have been introduced) has been attained in Louisiana, 
upon the plantation of Mr. E. Lawrence, a sugar planter, of Plaquemines 
Parish. Three sets of double-engine apparatus have been worked there 
with efficiency and economy, and with little difficulty in adapting labor 
to the new mode of cultivation. In England a similar experience is re- 
ported. Mr. E. W. Eddison, of the firm of John Fowler & Co., writes to 
Mr. Lawrence that, as a rule, the best farm laborers make the best 
steam plowmen and engine drivers, and are more satisfactory than me- 
chanics in the field. The following statement of the experience of Mr. 
Lawrence presents a gratifying view of the practical results of his ex- 
periments : 

In the fall of 1867, I imported a conipleto set of four-horse power, double engine, 
steam plowing tackle from Messrs. John Fowler & Co., of Leeds, England. Owing 
to the very rainy and bad weather in the fall and winter of 1867, our plowing opera- 
tions were very limited. Our work, however, proved very satisfactory, and tlie facil- 
ity and ease with which my laborers were enabled to handle the tackle, and the anx- 
iety to have more powerful engines for our heavy, stift' clay soils, determined me to 
order from Messrs. Fowler & Co. a set of their twenty-Jiorse power steam i)lowing 
tackle, which I have found to be all that was required for our heaviest work. Since 
then both sets have been in constant use in plowing the lands. When employed in 
breaking uj), with the mold-board plow, they run to the depth of fifteen to twenty 
inches; and when cultivating or sub-soiling between the planted and ratoon cane rows, 
to the depth of twenty to twenty-four inches. 

On the first forty acres of steam plo^ved lands, which were broken up in the spring 
of 1868, and planted in corn and peas and sugar cane in the fall of the same year, there 
was a yield of over 100,000 pounds dry sugar, being over 2,500 pounds, or two and a 
half hogsheads, of sugar to the acre. On other steam plowed lands, planted tho 
following spring in cane, the result has been nearly as satisfactory, and this, too, dur- 
ing a season more unpropitious for the yield of sugar than any I have known for the 
last twenty-hve years. Many of my fields, where the stand of cane was equally as 
good, but cultivated only with horse or mule i)0wer, and receiving much more l£Cl)or 
and attention than the steam plowed lands, did not produce more than 1,500 pounds, 
or one aiul a half hogshead, to the acre. Therefore, my experience, as you can readily 
perceive, fully justifies me in stating that the yield of cane upon tho steam plowed and 
steam cultivated lands, and with less than half the labor, v»ill be fifty per cent, greater 
than can possibly be obtained by any other mode of cultivation. The advant.iges 
which will be derived from the application of steam to the cultivation of the soil in 
our rich and inexhaustible lands in the valleys of the Mississiijpi, and the vast prairies 
of the West, so admirably adapted to steam cultivation, are not now within the reach 
of the liuman mind to calculate. 

The prejudices against steam cultivating machinery may yet, for a time, retard its 
general use on this continent ; but the scarcity of labor and tlie ra])ldly increasing demand 
lor it, now so sensibly felt in every section of our country, can be supplied only by the 
introduction into general use of the steam X5h>'^- It will supersede the necessity of 
the introduction of Cliinese labor. We shall then be able to supply the world with cot- 
ton, bread, and meat. There is no country so admirably adaT)ted to steam cultivation 
as ours ; and I believe the day is not far distant when the smoke of the steam plow will 
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ever be in sight of the millions of freemen Tvlio will tlien cultivate and inhabit oui 
vast atjricultiiral continent. 

The double engine plow imported by Colonel Patterson, and first em- 
ployed in 'New Jersey, is now in successfal operation on the plantation 
of General Wade Hampton, in "Washing^ton County, Mississippi, em- 
ployed in the plowing- and cultivation of cotton lands. The set intro- 
duced into the West, but never, so far as we can learn, properly tested 
there, has been purchased by Wade Hampton for use in Mississippi. 
Five sets are, therefore, in use in this country, and another has been 
ordered for a sugar ijianter in Louisiana. One of the Lawrence sets 
has recently been purchased by Cliaffraix & Agar, sugar planters in 
Plaquemines Parish, 15 miles below New Orleans. 

DIFFERENT KINDS OF TACKLE. 

From the results of the numerous experiments made by the late John 
Fowler, in connection with steam tillage, and from careful observations 
of the practical working of the machinery daring a series of years, the 
proprietors of the Fowler steam-plow works, Leeds, England, came to 
the conclusion, now generally adopted, that no sin^'le class of apparatus 
is capable of meeting in the most efficient and economical manner the 
varied requirements of surface and modes of culture. 

To adapt the machLiery to the various requirements, the company 
manufacture live classes of t^ickle, which embrace all the systems now 
in use. Three of these are varieties of the direct system ; one of the 
roundabout; and the other a combination of the tvvo systems. 

No. 1 is worked by a traction engine, with clip-drum attached, moving 
along the headland in connection with the patent anchor. Its plan of 
working may be understood by reference to the frontispiece in the Com- 
missioners report for 1867, and to Fig. 1 in this article. On the left head- 
land is the engine, and directly opposite to it, on the other side of the 
field, instead of the second engine, is the aiichor. This anchor is a low 
heavy truck with six thin disk wheels v/hich ciit into the soil and resist 
the side strain. It carries a windlass, around which the steel wire rope 
passes. It is made to move along the headland by the motion of the 
sheave or i)ulley, which is turned by the rope. The shea ve is connected 
by gear to a drum v/hich winds up a rope strctclied along the headland, 
thus keeping the anchor opposite its v/ork. The frame is made entirely 
of wrought iron, and is provided with a steerage, which enables it to bo 
worked along a crooked headland. It may be managed by a boy, who 
can also attend to shifting the rope porters. The position of the engine 
and anchor when at work can be seen at a and h, Fig. 1. This is similar 
in principle to the patent of E. 0. Bellinger, of South Carolina. 

The engine is so constructed that any part requiring to be removed 
can be taken off while steam is up, the fastenings being quite independ- 
ent of the boiler. The windlass con.iists of a single sheave, five feet in 
diameter, around which the rope takes a half turn; the groove into 
which the rope passes is formed of a double series of small clips, which, 
on the least pressure, clasp and hold the rope until it takes the straight 
line on the other side, when they freely open and liberate it. The power 
is conveyed to the windlass by an upright shaft from the crank shaft. 
The road wheels are of wrought iron, twenty inches wide. Clip-drum 
engines for this system are made of eight, ten and fourteen horse-i30 wer ; 
and may also be used for thresliing and other T}urposes where steam 
power can be applied. 

The cost of this machinery, at the w^orks, including engine, anchor, 
rope, and porters, is from £730 to £815. This does not include cost of 
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the plow, whicli varies accoidiiig to the number of farrows it cuts. The 
two-fiuTOw plow costs £4:5 ; three-fiirrow, £'35 ; four-furrow, £80 ; six- 
furrows, £95 ; and eight-furrows, £120. 

iN^o. 2 is the double engine tackle, having two engines working inde- 
pendently along the opposite headlands, each alternately drawing the 
implement toward itself j the engine not in v/ork paying out the ro^je 
while moving into position for the return bout. The implements are 
figured and described in the report of the Commissioner of Agriculture for 
1867. This tackle is the most suitable for all kinds of work, being set 
and taken up with more facii- ^. 
ity than that of any other sys- | 
tern; but as the first cost is " 
heavy, the expenditure of cap- , , , 
pital required prevents its gen- 1 1 ! 
era] adoption, except for large 1 1 ; 
estates or for letting out on i 1 ! 
hire. Where ample employ- 1 \ i 
ment can be obtained for it, 1 1 1 
this apparatus is the cheapest 1 1 i 
intlielongrun and will do work 1 1 j 
for less money per acre than ; ] ! 
any other. To this class belong I ; ! 
all the machines and tackle ; ! '; 
brought to the Urdted States. ! i 1 

IJo. 3 is worked by an engine [ 1 1 
fitted with two winding drums, ! i ; 
so that it can be used in three ; ; ! 
different ways — like the clip- i ! | 
drum engine, it will work with j ; : 
a traveling anchorage; it can ; | ; 
also be used as a stationary \ I : 
engine, with ropes led round ' ; ; 
the pulleys, much after Vv'hat 1 1 ; 
is called the roundabout plan ; ; | : 
and it can also be used in con- : ; ' 
junction with a duxjiicate en- ; ; ; 
gine to drive two implements | ; ' 
at once. The roundabout mode ; : ; 
enables the machine to deal \ \ \ 
eticctually with hilly land, ' ! \ 
badly-shaped inclosures, or , : i 
wet soil, an advantage that ; | ; 
will at once be aijparent. The ! i ; 
plau of working this machine ; 1 1 
is shown in Figure 1. This 
figure shows the tackle w^ork- 
ing both ways, the black lines 
indicating its i:)Osition when working direct, and the dotted lines ^vilen 
working with the engine stationary. The cost of this tackle at the 
works in England is as follows : 

Twelve-liorse power, single cyUnder traction engine £G20 

Sen'-inoving anchor, with tools, »&c 55 

One thousand two hundred yards best hard steel rope 118 

Ten large and ten small rope porters 25 

Extra parts and repe required when working stationary 50 



Total. 



868 
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^NO. 4 may be called the " double-double " tackle. It is worked by two 
engines fitted with double winding* drums. Two implements are worked 
at the same time in opposite directions, passing each other or turning in 
the center of the field as may be deemed desirable, as shown in Fig. 2^ 





By this method the power of both engines is continually employed,, 
and an immense amount of work can be done,- but it is only suitable for 
very favorable and exceptional circumstances. A set of this class with 
bwelve-horse-power engines, and exclusive of implements, costs, at the 
works, at Leeds, £1,428. This is nothing more than class No. 2, with 
an additional drum on each engine, operating two implements instead 
of one. 

No. 5 is a cheap tackle made to be worked by a portable engine. It 
consists of detached winding windlass, snatch blocks, claw anchors, 
&c., suitable for those whose requirements do not warrant the purchase 
of the larger and more readily applied systems. The plan of working 
is fully shown in Fig. 3. 



RECENT PEOGRESS IN STEAM CULTURE. 



301 



The chief advantage of this roundabout system is its comparatively 
small cost — the price of the tackle being only £250 — and the easy ap- 
plication of the engine to otjier purposes ; also its adaptation to hilly or 
uneven ground and to irregular fields. 

A very fair and impartial comparison of the rival systems of culti-Ya- 
tion by steam — the direct and roundabout — is found in the Gardeners' 
Chronicle, (English,) of December 4, 1869, from the pen of Mr. Aveling, 
of Eochester. He remarks that — 

Of the manj^ scliemes and systems which have been practically brought before the 
public, two only (and those the simi)lest) have x>r6ved thoroughly successful. In both 
of these the traction power is transmitted to the implement throui^h a steel wire rope 
winding upon a drum. In the ond case the two winding drums are fixed in a windlass 
frame, and connected to a stationary steam-engine, and can be worked from one corner 
of a field, tlie rope being led all round the land intended to be i)lowed, through pulley 
sheaves anchored in convenient positions. One end of each rox)e being made fast to 
the plow, tlie implement is drawn backward and forward,'^by the drums pulling alter- 
nately, and the pulley sheaves and anchors at each end of the furrow are moved for- 
ward as the plow proceeds. 

In the other system each of the winding drums is placed under the boiler of a self- 
moving steam-engine, and one engine at each end of the furrow working alternately 
and pulling the plow toward it, the other moving forward into position, ready for the 
return of tile plow. 

These two systems are known as the single engine, or roundabout, and the double 
engine, or direct system of steam cultivation. The advantages of the roundabout sys- 
tem are in the cheapness of the machinery, as the tackle can be driven by an ordinary 
portable engine, and its superior fitness for very hilly and awkwardly shaped fields. 
Its disadvantages consist in loss of power, great length of wire rope, useless expendi- 
ture of time in removals, and great quantity of apparatus necessary. 

The advantages of the direct system are, short length of rope required, and conse- 
quent economy of power, the little time taken in getting to work, and the small 
amount of wear and tear, due to the simplicity of the tackle. Its disadvantages are 
its first cost, the Avidth of the headlands left, and the difiiculty in moving the engines 
on wet land, though the last difiiculty has almost entirely been removed by in- 
creasing the width and diameter of the driving wheels. 

For large farms and for letting for hire the double engine or direct system is the best, 
and has proved itself capable of doing more work per day at a less cost than any other. 
With this tackle I find, from experience, that ten acres can be plowed from eight to 
nine inches deep in a day of nine hours, in ordinary soils, with a pair of twelve horse- 
power engines and a six-furrow plow, at a cost, in no case, exceeding the following es- 
timate : 



Or 7s. 6d. per acre. The lowest price at which this w^ork could be done by horse-power 
is 15s. per acre ; many farmers having stated it would cost them 20s., and havino- 
offered me that sum per acre for one hundred acres of land similar to that referred to 
above. 



Every year increases the variety of implements employed, and wit- 
nesses new adaptations of steam power to the operations of the farm. 

Few light land plows of six or eight furrows are in profitable use. 
A cultivator twelve feet wide is popular, constructed with hinges, on 
the principle of the jointed harrow, so as to adapt itself to inequalities 
of surface at tliat great breadth. This implement is worked by two en- 



Chief engineer 

Second engineer 

Plowman 

Assistant plowman 

Two boys 

Fifteen hundred- weight of coal 

Water 

Oil, &c 

Depreciation, renewals, interest, &c 



£ s. d. 

0 5 0 

0 4 0 

0 4 0 

0 3 0 

0 4 0 

0 15 0 

0 7 6 

0 2 6 

1 10 0 



Total cost of ten acres 



3 15 0 
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gineSj and instead of being balanced or double, turns (with tlie aid of 
the engine) at the end. The London Times reports, as the result of one 
hour's run in a given trial, in a light soil, previously broken, and work- 
ing six or eight inches deep, the effectual stirring of five and a halt 



Strong, broad harrrows, for cultivation in spring, upon land that has 
been thrown up roughly in the autumn by the "digging breasts," are much 
used ; and for the harrow can be substituted rollers, clod crushers, and 
other implements. 

A very strong grubber, worked like the cultivator, is very cflicaciouci 
in clearing the soil of roots and stones. It is also valuable as a subsoiler, 
penetrating readily to the depth of eighteen inches. 

A draining plow, which may be used as a mole plow, or to put in pipes, 
can be worked to the depth of three feet or more. Steam pumps are 
also found usefrd on thS farm, and the engines may be employed in sup- 
plying power for a great variety of farm operations. 

COMPARATIVE ADVANTAGES OF STEAM CULTIVATION. 

At a meeting of the Hexham Fa;rmers' Club, (England,) held in De- 
cember last, a paper on " Steam Cultivation " w^as presented by Mr. 
Greig, from which we take the following extracts, adding the comments 
of some other members, as found in the Farmers' Magazine for Decem- 
ber, 1868 : 

Reg^irding the a|)phcation of steam as a pulling medium, I tliink tliere can be 
very little discussion. Where steam power can 1)0 conveniently applied there is no 
doubt of its being done at one-tentli the cost of horse labor. A steaui-engine, set in 
position, drawing a wire-rope, wm puU at (id. per horse-power per day. If such be the 
fact, (and I can jirove it to be so by numerous cases in collieries and other places 
where wire-rope is now being used,) there can be no dispute as to its efficiency. With 
practical men, therefore, it resolves itself into a question of application. The' draught 
of a horse is about a hundred- weight and a half continuously, and with steam this 
draught can be carried continuously ten hours for Gd. Steam plowing is largely a mat- 
ter of pulling ; and provided the necessary pulling power bo obtained, the next con- 
sideration is to arrange the conveyance of this power in such a way as shall be most 
suitable for the use of the agriculturist. 

The present position of steaiu plowing is somewhat peculiar. It is an admitted fact 
that on steam-cultivated land the crops are very materially increased, where judicious 
management is obtained, and those people vfho devote a reasonable amount of thought 
and energy to the work are succeeding and making money. On the other hand nu- 
merous farmers, possessing machines of their own, are not so successful ; but this, be 
it observed, is owing entirely to the management. Steam power is not at present in 
the adv^anced position it should occupy, jjartly owing to the want of implements to 
do the light work. Heavy work can be done by it under all circumstancey, much bet- 
ter and cheaper than by horse-power. One of the great advantages of steam plowing 
is that in all cases the drainage is thereby materially improved, and it is a noteworthy 
fact that in several instances where steam plow proprietorr,, having experienced i^reat 
difficulty in getting work from the farmers during the first year, the second yearT:hey 
liavo had more applications than they could well supply. * * * * V 
Before the cost of steam cultivation is reduced to the maximum of economy the fields 
will require to be enlarged, and good roads must be constructed ; but even uuder 
enlisting circumstances, if the proper class of machinery bo procured, and well-man- 
iigiMl and worked, the result will be more or less advantageous, 

Mr. Younger stated that he had a steam plow with two engines. His 
fiu'in was strong land, and he could plow six to twelve acres a day. He 
had done away with live horses out of sixteen. 

Mr. Stephenson said that at Cirencester College the steam plow was 
rather old-fashioned, and not to be compared with the machine spolcen 
of. It was a ten-horse engine, with an anchor. At the College the 
steam plow cost them something like £300 ii year, but the farm was, 
perhaps, one jof .the ,worst.inihe_kiugdoin. 
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Mr. Oockbarn said that a gentleman at Hylton, farming about seven 
hundred aci:es^ had got a single ten horse-power engine ; he had had the 
engine about six months, and he was now able, as a result, to do with 
half the number of horses. He used to have nineteen generally one- 
third of the horses were done away with. 

Mr. Goodrich said that Mr. Crow, who had a steam-engine, had re- 
duced the number of his horses from thirty to sixteen or eighteen. He 
farmed 1,150 acres. 

The chairman said it was stated that the whole operations could 
be done at 85. per acre per year; he wished to know how the amount 
was arrived at. 

Mr. Cockburn said that a few days ago a set of Mr. Fowler's tackle 
had been commenced with on a farm, and during two days twenty-one 
acres were plowed to a depth of ten or twelve inches. The cost of coal 
for the two days v/as £1 35. ; water, £1 ; engineer, 25s. per week ; sec- 
ond engineer, 21s. ])qv week 5 plowman 205. per week ; two boys at I5. 
C^. each. He considered that out of the twenty-one acres, leaving 
headlands out, there were eighteen acres plowed, at a cost £3 Ids, 

Mr. Younger said that he started at six in the morning to raise steam, 
and commenced w^ork at half-past seven. It took about an hour to move 
from one field to another. 

Mr. Cockburn said that a few days before they fired up two of the Fow- 
ler engines and started out of the station in three-quarters of an hour. 
They moved from one field to another, two fields distant, and were at 
work in three-quarters of an hour. 

Mr. Wigram said that they always tried their engines to go up a short 
bank at a gradient of 1 in 10. No difficuity was found with an ordi- 
nary hill 5 in slippery Vvcather they might get into difficulty. 

During the three years which have elapsed since the Steam Cultivation 
Committee of the Eoyal Agricultural Society made their report, great 
advances have been made in England toward perfecting the steam-plow. 
The circular of Messrs. J. Fowler & Co., dated July, 1869, states on this 
point, that steam cultivation is very diiierent now from what it was 
three years ago: "In fact, we are now doing with our machines, in all 
cases, twice as much work, and in some cases three times as much as 
was done at the former period. They are also working at a gTeat dis- 
advantage, as a great number of our machines are constantly working 
for hire, and are only employed to do the heaviest work. Indeed, ma- 
chines made four years ago would never have ].>een able to do the work 
v/hich has been done this last summer. It is a great mistake in speak- 
ing upon the subject to refer only to work done two or three years since, 
as the machines since then have been greatly improved, and, moreover, 
the men employed were then in a very uneducated state.'' 

For the purxjose of furnishing data from which our farmers may esti- 
mate the cost of working similar machines in this country, the follow- 
ing additional bills of costs «are given : 

Mr. Smith, of Molston, j)laces the cost of a full set of his own tackle, 
the roundabout, as follows : 



£ 

Four-wlieeled windlass, -with ancliors, matcli blocks, and rollers, complete 110 

Fonrteen hundred yards best steel wire-rope, extra quality 70 

Five-tined cultivator 21 

Ridging and subsoiling plow , 21 

Ten liorse-i)ower portable engine 300 



Total 
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He gives the cost of preparing liis grouud for seed, iiicliidiiig '^smash- 
ing/' ridging, and snbsoiling, as follows : 



Eighty-eiglit acres of smashing — for labor, coal, and oil — elovcn days 13 16 10 

One huniii'ed and tliirty-savea acros of ridging, and subsoiling — for labor, 



Or an average of 6s. 10 per acre. 

Eeoent statements made by English farmers give an idea of the value 
and practicability of these machines. The Oxford Steam Plowing Com- 
pany state that they average twenty to twenty-two acres per day with 
each set ; working eight to ten inches deep — in some places twelve to 
fifteen inches — requiring on an average one to one and a half hundred- 
weight of coal per acre, and four to six barrels of water, each barrel 
holding two hundred and fifty gallons. The farmers all like the work, 
and the demand daily increases. This company works five sets of l^o. 2. 

Mr. Wicksteed, with a set of ten horse-pov.^er tackle, accomplished, 
between March and October, sixteen hundred acres of i^lowing and 
cultivating. 

Mr. E. Toeffer states that three sets of fourteen horse-power, after 
four seasons' work, nearly repaid the original cost, and the machinery 
is nearly as good as new." He regards as a great improvement the steei- 
geared twenty horse-power tackle of IMessrs. Fowler & Co. 

Mr. Henry Yates, who is working seven double sets, and has had an 
experience of five years with steam machinery, cultivates on an average 
about 2,000 acres per set, at an average price of 10^. per acre. He uses 
twelve to twenty hundred-weight of coal per set in ten hours. He 
reports his largest week's work at 125 acres from 9 a. m. Monday to 12 
noon Saturday, on light land j and that the daily work accomplished 
usually varies, with the soil and depth, from twelve to thirty acres with 
the cultivator, and from seven to twenty with the plow. 

Mr. Arthur Carey eaiploys four men with each set of tackle; uses 
^bout one ton of coal per day and five barrels of water. He averages 
about eight acres of ten inches deep plowing in heavy clays, and about 
twelve to fifteen cultivating. 

Mr. H. W. Furniss, Yorkshire, an operator in steam cultivation, 
charges for digging'^ strong lands, ten inches in depth, 14,s. per acre, 
and 12s. for lighter culture; and for " cultivating" from 85. 6d. to 9s. 6d, 
a,ccording to the tenacity of soils. 

Mr. Bellhouse, York, pulverizes from ten to twelve inches in depth 
with a seven- tined cultivator, at 9s. 7d. x)er acre. 

Mr. Ooates, on the farm of Lord Yernon, plowed 773 acres in one 
hundred and ten days; cultivated 1,111 acres in one hundred and twenty- 
two days, and harrowed 1,171 acres in forty days. 

The North Lincolnshire Plowing Company, with three sets of appa- 
ratus, report the cultivation of 2,200 acres in l,8G(i J hours' work. Their 
rate of charges is 10s. to 15s. in heavy soils, and^7s. M, to 10s. in light 
lands. 

Smith and Langsford, Korth Thoresb}', with a double engine, claim to 
have plowed 173 acres at the rate of eight acres daily, and cultivated 
1,019 at the rate of fifteen acres per diiy, 

* Mr. Smith, cliarg&s interest on the tackle and half the engine, the hitter^beiug used 
xor thrashing, &o. Part of the interest and part of the wear and tear should, there- 
forej bo charged to the account of thrashing. ^ 



£ s. d. 



coal, and oil — twenty-seven days 

Interest at 5 per cent, on £372* 

Wear and tear in thirty-eight days' work 



36 13 G 
18 14 0 

8 8 0 



Total 



77 12 4 
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Thomas Porter, near Cirencester, plows at the rate of fourteen acres 
per day ; cultivates thirty acres, and " drags " fifty acres per day. 

Braining. — It is one of the chief advantages of steam cultivation that 
the thorough and deep cultivation of the soil by smashing" and cul- 
tivating with the ponderous implements employed in heavy lands facil- 
itates drainage and makes an improvement that is apparent for years. 
It is the common observation of those conversant with steam culture 
that there is apparent in the condition of fields a manifest difference 
between those cultivated by the new and the old modes. Pools of water 
are common upon the surface of horse-plowed land, while adjoining 
fields, cultivated deeply by steam, are dry. The same difference has 
been remarked by Mr. Lawrence in Louisiana. The money value ot 
drainage, by such means, throughout an entire State or country, would 
amount to many millions of dollars. 

INCEEASE OF YIELD BY STEAM CULTUBE. 

It is important to ascertain that cultivation by steam may prove less 
expensive than that of equal depth and thoroughness by horse-power; 
yet, if it can be shown that it costs even a little more, and is followed 
by a larger production, it may prove practically the cheaper mode. The 
testimony of observers is uniformly to the effect that an increase of 
yield is effected. Mr. Aveling, of Rochester, England, says that " a 
very considerable increase in the yield, amounting, in many cases, to as 
many as three sacks per acre, has been found to result on the applica- 
tion of steam power to the cultivation of heavy clay lands ; and this is 
not surprising when we consider the damaging effect to the drainage of 
such lands, caused by four horses following each other in the furrows 
-when plowing it, and the low temperature of the soil consequent upon 
the water being unable to find its way to the drains." Mr. Smith, of 
Woolston, claims an increase of fourteen bushels of wheat per acre, Mr. 
Wallis, farm bailiff' of the Duke of Manchester, finds, in his experience, 
an increase of four bushels, and a gain of two shillings per quarter on 
account of superior quality. Mr. George Armstrong, Graffham, St. 
Neots, says he could not have maintained himself upon his farm but 
for steam culture. Mr. Henry Yates, an extensive operator in steam 
plowing, estimates the increase of wheat in fields cultivated by steam, 
within the range of his observation, at eight bushels per acre. The 
London Times has reported a yield of fortj^-five bushels per acre on 
drained and steam-plowed land, while the adjoining farm, also drained, 
but horse-plowed, produced but thirty bushels per acre ; and a neigh- 
boring farm, neither drained nor steam-plowed, gave but twenty bushels 
per acre. The letter of Mr. Lawrence, quoted in this article, also gives 
equally favorable testimony, showing that an increase of 1,000 pounds 
of sugar has been attained the present season i;i Louisiana by steam 
cultiv^ation. 

These statements are highly encouragin^g, though a wider range of 
experience will be required to demonstrate the extent and value of this 
increase of product. 



THE AMERICAN STEAM PLOW. 

A review of attempts to produce a successful steam plow in thi^ 
country may aid in forwarding that inevitable consummation. The fol- 
lowing considerations, though not presented as official, are those of one 
who ha^ given much thought and investigation to the subject. As a 
20 
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people, we are wont to boast of our great strides in the field of progress. 
In one hand we hold up the certificate of the infnjiny of our years, and 
with the other, with becoming pride, we unroll to the gaze of the world 
a voluminous scroll, setting forth our wonderful achievements in all that 
makes a nation great and powerful, and yet, with all our amazing 
progress, there is no such implement knovv^n as a practical American 
steam plow. American sod is successfully turned by a steam plow, but 
that plow is of foreign origin. We are compelled, at an immense out- 
lay, even after Congress remits the duties, to send our orders three 
thousand miles across the ocean to procure a steam apparatus that will 
do all that is claimed for it. True, we may say, that this same apparatus 
was first invented and patented in the United States, by E. 0. Bellinger, 
of South Carolina, November 19, LS33,* and was improved upon by John 
Eowler, of England, in 1854, twenty-one years after Bellinger had created 
the infant Hercules. So Columbus showed others how to discover un- 
known worlds, and as the Spaniard lost foothold in territory of his own 
discovery, so have we, by like supineness, lost the glory of successfully 
introducing to the admiration of the world what should have been known 
as the American steam plow. 

It is proposed by a general review of the reported attempts a* steam 
plowing in America, to show by the documents and the construction of 
the machines themselves, that there existed inherent causes of failure, 
and, by calling attention to the main features connected with these 
failures, to point out, if ])ossible, in a x)ractical way hovf success may be 
achieved. 

In a glance at what has been done by Americans in the way of cul- 
tivation by steam, we shall be struck with the predominant idea of 
^' going ahead.'' While the greatest performance claimed by any English 
implement is one acre per hour, or eight or ten acres a day, except 
with a light cultivation, we find American machines promising to plow 
sixty acres per day. It will be seen tliat in nearly every attempt at 
operating these implements the experiment closed by the breaking of 
some part of the machinery. The United States Agricultural Society, 
in its premium list for the exhibition at Chicago in 1859, offered the 
grand gold medal of honor " for that machine which shall supersede the 
plow, as now used, and accomplish the most thoi;ough disintegration ot 
the soil, with the greatest economy of labor, power, time, and money." 
An award was made to Fawkes's steam plow, of $3,000 offered by the 
Illinois State Agricultural Society, in connection with the Illinois Cen- 
tral Railroad Company ; and thus this implement is placed at the head 
of the list of American cultivators, and claims particular attention. — 
[See engraving in Agricultural Report 1867, page 259.] 

The striking peculiarities of this machine seem to be that it is a loco- 
motive, running on a large roller or drum instead of wheels. The engine 
draws a gang of eight plows, though it is manifest that the number is 
unlimited. The great desideratum is a locomotive, the use of which will 
be practicable on a reasonable proportion of land, and, at the same time, 
cheap and durable. Fawkes's implement plowed at the rate of one acre in 
seventeen minutes, or three and a half acres j^er hour. There was some 
detention by the clogging of the plows. It would seem that, after plowing 
about tvv^o acres, the steam got too lo w, and the committee suggested some 
improvement as an expedient for increasing the power of the engine. We 
add a description by the committee that conducted the trials of the steam 
plows at the fair of the Illinois State Agricultural Society. 



* Agiicultural Report 1867, p. "255. 
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To form a complete idea of a steam plow, let. the committee recall the appearance of 
a small-sized tender of a locomotive engine. Let about half the forvvard portion of 
the sides and tank be removed. We now have something which resembles the body of 
Fawkes'a machine. In the middle of the forward portion of the platform stands the 
upright boiler, which is about six and a half feet higli and four feet in diameter ; the fire- 
box and ash-pit being, of course, below the level of the platform, and the lire-door 
opening forw^ard. The boiler contains two hmidred and twenty-onc-and-a half-inch 
tubes, %vhich computed, together with the fire-box, gives three hundred and seventy-iive 
feet of fire surface. Steam may begot up in fifteen minutes, although twice that time 
is usually necessary. The fuel may be either bituminous coal or wood. The cylinders 
are horizontal, nine inches in diameter, and fifteen inches in stroke, and are placed one 
on each side of the boiler. The pistons communicate motion, not to the side-wheels, 
but to the drum or roller, six feet in diameter and six feet long, which, as the sides oJ 
the platform overhang its end, is comparatively out of sight. The drum is placed 
about midway between the front and back of the machine ; before it, depends the fire 
box, and over and behind it is the tank, so that when the boiler and tank are fuU 
they nearly counterbalance each other on the axles of the driviing-drum. * * * In 
front of the fire-box is a short, tapering bow of sheet-iron, w^hich serves as a seat for 
the fireman, and a receptacle for fuel. The bow is supported by a body-bolt on a truck 
composed of two iron guide-wheels, three and one-half feet in diameter, and fifteen 
inches broad. The truck is controlled by a steering-wheel, in charge of the engineer. 
* * * The engine is thirty horse-power. The entire length of the machine is 
eighteen feet, (by eight feet wide ;) its weight, with water and fuel, ten tons ; and cost 
about $4,000. The tank holds twelve barrels, sufficient for three hours' running. 

Says another writer : * 

Fawkes's steam plow has attracted the most attention at the West, and, as it contains 
the idea of a traction engine to draw the plow after it, may be considered a fair ex- 
ponent of this kind of plowing. This implement w^as first tested at the State Fair of 
Illinois, at Centralia, September 17, 1858. * * * The plan of trial w^as on level 
land, baked hard by the summer drought. * * * To this, six plows were attached, 
cutting a foot each. The success was complete under such favorable conditions, and 
the crowd of people in attendance greeted it with rounds of applause. 

The next public trial w^as at Decatur, Illinois, in the month of November. There 
the conditions w^ere less favorable. The ground was moist and the sloughs soft. The 
failure there was as signal as the success at Centralia had been two months previous. 
The difference between the level, sun-baked surface of Egypt, and that of the friable 
clay loam of Central Illinois was a wide one, and the people in attendance went home 
disappointed. 

The next trial was made at Freeport, at the State Fair of 1859, w ith a new engine 
and such improvements as w^ould seem requisite to overcome the difficulties found in 
the yielding loam of the northern prairie ; but another disappointment followed. * * 
The next week it was tried at the United States Fair at Chicago, in competition with 
Waters's steam plow. Neither of them met the expectations of the people, and the 
laurels gained at Freeport by the premature judgment of the scientific committee (?) 
were nearly lost. 

The Illinois Central Railroad Company had offered a premium of §3,000 for a suc- 
cessful steam plow. The plow was to be tried at three difierent points. The first 
point was on the writer's farm. The ground on which it was tried was undulating 
unculti vated prairie, in aU its native wildness, being part of an inclosed field on whicK 
no stock had been permitted to graze. In getting to the field, a soft, low piece of 
ground had to be passed over. Thi« land w-as not so soft but that a team could easily 
haul a ton over it. The weight of the engine sunk the drum so deeply into the soft 
soil that it could not be passed over by the aid of steam. This was the first serious 
failure in that trial, demonstrating that this machine could not pass over low prairie 
even when the turf was unbroken, for the drum, as soon as the steam was applied to it] 
would bury itself too deep for extrication, though the same machine might have been 
hauled over with other power. ^ 

Says Professor Brainerd : t 

The application of steam power to the propulsion of machinery, for the purposes 
of travel and transportation, has been proved a success far beyond the most sanguine 
expectations of its warmest advocates. Animal power cannot compete with it. It la 
as untiring as the sun in his course ; and, when its day's work is done, it needs no rest, 
but is ready at a moment's warning to renew its task. ***** ]s^o portion 
of the globe is better adapted to steam culture than the broad prairies of the West ; 
and it is upon these plains that the great problem of steam culture must be solved! 

^Agricultural Report 1363, p. 420. 
t Agricultural Report 1807, p. 854. 
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* * Efforts at improvement (in America) have been directed chiefly to the con- 
struction of an engine capable of traversing the field and drawing a gang of plows, 
but, hitherto, insurmountable difficulties have been experienced. It has not been 
found impracticable to construct an engine capable of running over a common road ; 
but in a cultivated field, where the soil is soft and yielding, it has been found that 
nearly the entire power of the engine has been expended in its own propulsion, and 
hence its inability to overcome the resistance of the plows. * * * * 

The method of steam culture patented by E. C. Bellinger, of South Carolina, and 
improved upon by Fowler, of England, is probably the most feasible that has been 
attempted, iiut this plan, under the most favorable circumstances, is open to objections ; 
and in muny situations cannot be brought into operation. If a traction engine could 
be constructed upon the plan previously indicated, it would supersede Bellinger's and 
Fowler's plan of dragging the plow across the field by long ropes. * * * 

In the early attempts at steam plowing, the great (fifficulty in the way of suc- 
cess, as before stated, was traction. * * * Among the steam plows invented in this 
country, that of John W. Fawkes, of Lancaster, Pennsylvania, has, probably, a.t- 
tracted the greatest attention. The accounts that have been published of its power 
and performances seem, however, almost fabulous. Certain it is that the expectations 
and promises of its Mends have not been realized, although ten years have elapsed 
since the date of the patent. 

Fawkes's locomotive was oi the high-pressure kind, and carried two steam cylin- 
ders of nine inches in diameter each, with fifteen inches' stroke ; consequently, the 
maximum force was about eleven horse-power. The weight of the locomotive was 
seven tons ; about five of which rested upon the journals of a traction cylinder, six 
feet in diameter and six feet in length. The amount of effective earth contact (or 
traction) was therefore only seventy-two inches. * * * Fawkes's engine, in order 
to come up to the standard of an ox team of equal tons' weight, should have had an 
increase of traction contact of one hundred and eighty-four inches over the seventy- 
two of the driving-wheel, thus equaling two hundred and fifty-six inches, (which is 
that of the ox team of equal weight,) about a hundred less than the estimated power 
of Fawkes's engine required to develop its full working capacity of eleven horses. 
Hence it follows that Fawkes's locomotive should have had a traction surface of three 
hundred and fifty-two inches instead of seventy-two ; and to this deficiency may be 
attributed his want of success. ****** 

A steam locomotive for farm purposes should be so constructed as to be available 
for other purposes than simply plowing and cultivating the soil. Its failure in this 
regard would be fatal to its profitable employment. 

Tbe errors in the attempts yet made in steam plowing have arisen, perhaps, 
irom making the steam engine too heavy, and on too large a scale. That the steam 
engine is destined to supply the place of animal power, at least in a great degree, in 
agriculture, there can be no doubt, and thus effect a great reduction in the expense o± 
working the lands, and become a powerful instrument in augmenting the productive- 
ness of the soil. 

That engines can, and have been, constructed, iDossessing the requisite amount oi. 
power, no one will for a moment question. The main object to be aimed at is to make 
them less unwieldy, and this can be done only by following out the indications of 
natuie, both by the reduction of the weight of individual machines, and in the rela- 
tive increase of traction surface. 

The next implement in importance to Fawkes's is that of James 
Waters, * of Detroit, formerly of Pennsylvania, who has invented a 
steam plow which, at Chicago and elsewhere, has attracted much 
notice. It is thus described by a correspondent of the Country Gentle- 
man : 

This machine has four cylinders five and three-fourths inches in diameter, the stroke 
of the piston being twelve inches. The boiler, which is the one used on locomotive 
engines, is six feet in length, with one hnndi'ed flues, and can bear a pressure of two 
hundred pounds to the square inch. The driving wheels are ten feet in diameter, and 
twenty-six inches on the face, each braced with two sets of iron spokes athwart each 
other. They are turned by means of a pinion, connected with the main shaft qr axle- 
tree, which works into an internal gearing ©f the size of the inside diameter of the 
wheels. On the outside, pieces of iron are attached, to prevent the wheels from slip- 
ping. There are two leading wheels, five feet in diameter and thirteen inches oa the 
face. The weight of the whole machine is seven and a half tons. * * * Two 
men are required to work this engine ; one to steer, and the other to attend to the tire. 
Its working power is one hundred and fifty pounds of steam, while it can be worked 
with only fifteen or twenty pounds. Underneath the boiler is an iron tank, and a tiro- 



*Agricultural Report, 1859, p. 258. 



THE AMERICAN JSTEAM PLOW. 



309 



box. Tliere is also a tender, which is used for carrying both wood and water. Frye'a 
gang i)low * * * " is the only kind of plow which this machine has drawn yet. 

* * Mr Waters states that the width of the cut, counting thirteen shares (!) is 
nineteen feet, and that he can plow sixty acres a day. 

At the trial at Chicago, thirteen plows, in three gangs, were used, hitched one behind 
the other ; which with the engine, tender, and water cart, made a train of thirty-seven 
feet in length. The machine, after showing its locomotive power on the track, was 
put to its trial on the prairie, and made an astonishing start, turning a breadth of fur- 
rows of nineteen feet at one oi)eration, and running three hundred feet in two minutes, 
or at the rate of an acre in sixteen minutes, when the performance came to an end by 
the breaking down of the machine. It seems manifest that Mr. Waters's machine is 
too cumbersome and expensive ; and equally manifest that he failed for want of care 
and skill in operating his implement, rather than in the principle of his plow. An 
obvious objection to this machine is its great length, which renders it unfit for small 
fields, and the fact that it does not finish up its work, but leaves a strip of fifty feet in 
the middle to be finished by horse-power. 

By the report of the committee, it appears that two substitutes for 
the plow were offered for examiuation, but no account of the perform- 
ance of either has been published. One of these was offered by John 
Yan Doren & Co., of Chicago, and is described as a rotary cultivator 
driven by steam, and self-propelling." Besides plowing it may be ap- 
plied to other uses, such as harvesting grain, cutting grass, and, hav- 
ing a pulley of suitable dimensions, may be used as stationary power 
for farm machinery. 

The other, say the committee, offered by B. F. Field, of Milwaukee, 
Wisconsin, is a " revolving i)low and seeding machine,'' and is thus de- 
scribed : 

There is an outer slatted drum of iron, four and a half feet in diameter and five feet 
wide, made in three sections. Inside, on an eccentric shaft are fixed three sets of 
twenty spades each, set eight inches apart on spiders, all turning on one shaft. As 
they come in turn below, the spades project beyond the outer drum, through the aper- 
tures, and the weight of the machine, two tons, being thrown upon them, they enter 
the ground to the depth of eight inches. The machine turning as it traA''els forward, 
the spades, coming behind, lift the earth as they emerge, and disturb its relative posi- 
tion, as would a spade in the hands of a man, except that the soil is not inverted. 
Behind the spading apparatus, on the back of the frame which* surrounds the whole, 
is a row of ordinary drill sheaths to deposit the seed in the ground, which is fed to 
them by suitable hoppers with valves. 

Among the various appliances to overcome the difficulties from want 
of traction, may be mentioned the revolving screw,'' operating not un- 
like the screw propeller in steamships. Experience has shown, however, 
that the friction of the blade upon the soil consumes too much of the 
power of the engine to make its use successful as a means pf propulsion. 
A patent was granted to J. E. Gray, in 1857, for a machine of this char- 
acter. 

About the year 1858, Thomas H. Burridge, of St. Louis, Missouri, in 
vented and built a traction steam-engine, intended chiefly for field cul- 
ture, which is described as follows:* 

It consisted, of a large cylinder of about ten feet in diameter, and ten feet in length, 
made of heavy boiler iron. A shaft was supported in the center by means of rods or 
spokes at each end, and at equal distances from each end, was secured an interior cog- 
gear. Upon the shaft was suspended an iron platform, which preserves its pendent 
position by reason of its gravity. Two reciprocating steam-engines were mounted ui)on 
the suspended platform, and by means of a pinion cog-gear, operated by cranks from 
the engines, which cranks were placed at an angle of 90^ from each other, the pinion 
gearing into the main wheel upon the inside of the cylinder, rotation and i)rogressive 
movement were established. A gang of plows was attached to a frame work in the 
rear of the traction cylinder, by which it was connected by ai^ms extending backward 
from the central shaft. The practical operation of this engine showed that it possessed 
sufiicieut traction power for the purpose intended, but its unwieldy character, and its 
want of adaptation to the pertbrmance of the work of a stationary engine, formed ob- 
stacles to its introduction into general use. 



<Agricnl1iuraI Report, 1867, j?.^7. 
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The next on the list is a steam plow for which, in 1863, A. W. Hall, of 
St. Louis,Missouri, took out a patent :* 

This machine is so nearly allied to cable traction as to render it worthy of notice, in 
which the points of novelty were directed to meaas for overcoming the hitherto insur- 
mountable difficulties experienced from want of traction. The locomotive consisted 
of a frame- work, supported npou four wheels, of suitable strength to bear the weight 
of the boiler and other parts of the machine. As the inventor did not depend upon 
the weight of his locomotive for traction, it was built as hght as was consistent with 
the required power. 

There are two sets of rollers placed horizontally in pairs, transversely to the frame 
of the machine, and rotated, in opposite directions, at a uniform speed, by means ot 
two sets of cog-gears, which are driven by two reciprocating engines, located upon- 
opposite sides of the boiler. The rollers are grooved in the center to receive a rope, 
which passes between them, and is held from slipjiing by the strong bite of the rollers. 
The rope is anchored at each side of the field to be plowed, the anchors being moved 
forward on headlands as the plowing progresses. 

The plows are attached to the tVame of the locomotive, which moves back and forth 
over the field by means of the bite of the rollers upon the rope, as before described. It 
will be seen that the rope forms a flexible track for the engine, the weight of which 
is suxjported upon oKlinary be^Ariug wheels, the progressive movement being due to 
the action of the rollers upon the rope. This plan differs in no important particular 
from Bellinger's, and other cable traction plows, except that the latter use a windlass 
instead of biting- rollers ; and that in Hall's the engine moves across the field, while 
in the others, it is stationary during the plowing of a furrow. 

The last on the list of patented steam apparatus that has been actu- 
ally built and tested in the field, and on the performances of which 
reports have been published, is a steam cultivator or triturator,t patented 
May 10, 1808, by P. U. Standish, of Martinez, California, which is 
quite novel, and for which its friends claim much merit ; though, of 
course, it has not yet passed the ordeal of extended practical test, and 
must have time and experiment to prove whether it is a success or not. 
It is propelled by an ordinary steam-engine placed upon a form, or 
frame- work, stationed on wheels to carry and guide it, while the digging 
apparatus is geared directly to the engine by crank, drum, and pinions; 
so that less power is required to work the machine. The peculiar feat- 
ures of this apparatus consist in the manner of cutting or breaking the 
ground; it is not done by shares turning furrows, nor by spades lifting 
and dumping the earth,- but by four knives, or spits, set at right angles 
vertically in a head-bloek of cross-bars, revolving horizontally in a per- 
pendicular shaft, tearing and stirring the earth in a transverse direction 
to the movement of the machine, something in the manner of a rotating 
harrow. Two or three, or more, of these implements are worked, and 
follow the engine according to its power, and as may be desired. It is 
a question whether this machine will work well in sod, or turf, or origi- 
nal breaking up. 

Having now gone over the entire ground of all the recognized and 
reported trials of attempts at plowing by steam in America,'^ let us 
candidly and impartially examine each case, and endeavor, with the 
lights before us, to ascertain, if x>ossibie, the main probable causes of 
failure. In doing so it will l3e of the hrst importance to criticise the 
means employed, together mth the weight, size, and power of each 
engine, in order that future inventors may be enabled to see the defects 
of their xjredecessors, and, possibly, through such experience, remedy 
them. In doing so we shall study to present a fair statement of each 
case, drawn from the facts and figures as published ,• and will avoid all 
reflections not absolutely demanded for the illustration of the subject. 

First in the list we find the apparently well-proportioned engine of 
Mr. Fawkes. The report of the committee at the fair of the Illinois 
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State Agricultural Society informs us that tlie length of tlie macliiue is 
eighteen feet, and the width eight feet, (its weight, with water and fuel, 
ten tons,) and it has thirty horse-power. The boiler is six and a hall 
feet high and four feet in diameter; the tank holds twelve barrels, or 
three hundred and sixty gallons, of water, weighing 2,880 pounds. The 
driving drum is six feet in diameter and six feet long, the face of which 
is perfectly smooth ; and, according to Professor Brainerd, relying solely 
on seventy-two inches of traction contact for self propulsion, and drag- 
ging eight plows, presenting a resistance of nine hundred and sixty 
square inches. In addition to its own weight, we have to add the actual 
weight of these eight plows, independent of their resisting weight; for 
two huge beams, attached to the top and sides of the water-tank, and 
extending away behind, performed the office of supporting the gang oi 
plows suspended from them. Consequently the engine was required to 
drag against the forward resistance of the plows, and also to contend 
against the downward pressure brought upon it simultaneously by the 
united weight of the plows themselves and the rising sod upon each 
mold- board. Here, then, at once is a glaring fault, for what practical 
farmer would strap a frame upon the top and sides of his horse's back, 
and suspend the plows from it This stricture might be met with the 
argument that weight is needed to obtain traction. We think the re- 
sults sufficient to prove this fallacy. The traction to drive a steam plow 
will, probably, be obtained neither by weight nor surface, but by posi- 
tive resistance. The chief defects of this machine were its huge pro- 
portions as to size, height, and weight — no traction worthy of notice — 
a single drum, which, in turning curves, must have strained the engine 
severely, by reason of the necessary slip "' at its pivot ; and, as a witness 
of its performances stated to the writer, the plows actually "anchored 
the engine" when they entered the ground. Mr. Dunlap, of Illinois, 
says that the ground upon which it was tried, upon his own farm, was 
slightly undulating, uncultivated prairie; and, in getting to the field, a 
soft low piece of ground had to be passed over; that this land was not 
so soft but that a team could easily haul a ton over it, and that the same 
machine might have been hauled over with other power, but that the 
weight of the engine sunk the drum so deep into the soft soil that it 
could not pass over. 

Here we have the case of a w^ant of traction resistance practically 
illustrated. Had the engine possessed traction equal to its weight and 
power, it would have passed over such an ordinary spot too rapidly to 
mire itself. The action of the slipping drum had the effect of puddling 
the moist gi^ound, and thus rapidly created a bog. Let the reader recall 
to mind a heavy wagon, drawn by a poor team, stalled under similar 
circumstances, and the case is fairly presented. In conclusion, how- 
ever, it must be admitted that had Mr. Fawkes possessed a clear idea 
of traction, with less ambition as to size of machine and amount of 
work to be accomijlished, and placed his ])lov, s upon an independent 
carriage, together with a few simple alterations in his engine, he might 
have entirely succeeded. 

The besetting weakness which seems to have possessed the minds of 
these pioneers of the steam plov7 was, evidently, that " high vaulting 
ambition, which o'erl caps itself and falls on t'other side." Engines of 
elephantine proportions and weight, with an inordinate desire to accom- 
plish wonders, were the irresistible temptations that illured them to 
failure. We find James Waters taking the field with a structure thirty- 
seven feet in length, suj)ported upon driving wheels ten feet in diameter ; 
a boiler six feet long, carrying coal and water, and followed by a train oi 
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tbirteen plows, intended to cut a breadtli of nineteen feet at one opera- 
tion! We find this machine doing the "holiday exercise" of going 
around the track of the fair grounds with almost a prancing alacrity ; 
but the committee request the inventor to pass out from the'' show 
grounds " into the fields of useful labor. 

The committee tell us, with true discernment, that Mr. Waters's ma- 
chinery is too cumbersome ; and that he failed more from want of care 
and skill in operating his plow than from fault in its principle. Mr. 
\Vaters was superior to Mr. Fawkes in this: he evidently understood 
the principles of traction, but had no judgment in construction and pro- 
portion. 

Following upon the heels of these failures comes Thomas H. Burridge, 
of St. Louis, Missouri, who perpetrates a similar error by constructing 
another colossus. Professor Brainerd tells us that Mr. B. built a traction 
engine, intended chiefly for field culture, consisting of a cylinder ten feet 
in diameter and ten feet wide, of heavy boiler iron 5 that a gang of plows 
was attached to a frame in rear of the traction cylinder; and that the 
practical operation of this engine showed that it possessed sufficient 
traction power; but its unwieldy character and want of adaptation to 
the work of a stationary engine, precluded its general use. 

Here is presented an almost parallel case illustrating a knowledge 
of traction, but want of judgment in proportions and the absence of 
a certain instinct of the fitness of things for certain purposes, only to 
be acquired by the practical man. Whenever a man shall unite the 
virtues of these three implements, and avoid their faults, and, at the 
same time, endow his creation with the faculty of performing the gen- 
eral functions of a steam-engine, other than that of plowing only, it is 
fair to predict that we shall witness the birth of the coming American 
steam plow and farm engine. Further, should he succeed in uniting, in 
harmonious combination, Bellinger's cable traction, and the field or 
locomotive traction, it would be reasonable to expect that, under no cir- 
cumstances, could he fail to accomplish all the requirements of a good 
and reliable apparatus. 

We fully concur with the opinion expressed by Professor Brainerd, that 
''the common plow has, from time to time, been so much improved, that 
it may be accepted as the most perfect implement for preparing the 
ground for a crop. * * If, instead of futile attempts to invent and 
construct implements intended to supersede the plow, the inventor 
should direct his attention to an improvement of the means for its 
economical use, by steam power, we might hope for results commensu- 
rate with the importance of the subject." 

Let any one obtain, and carefully study, what the Mark Lane Express 
(England) x>ronounce8 the most thorough expose of the art of plowing 
ever contributed to the English language, viz: "The Eeport of Trials 
in Plowing, issued by the New York State Agricultural Society," and 
then let him go into a sod or stubble field, with a good mold-board 
plow, and any of the new-fangled triturators, and we think that a short 
experience in "running the two machines " will speedily convince him 
that an implement which has held its own almost from the birth of 
man, and has been proportionately improved to meet his growing wants, 
is not to be superseded in a day by an inferior system of culture. Spade 
husbandry is a very good thing in its place, and on a small scale; but 
every practical farmer knows that blue grass or clover or timothy sod, 
if it is to benefit the land and the crop, must be inverted and not trit- 
urated, in order that the vegetable matter may be buried below the sur- 
face, so that decomposition m^by take place, in the first instance; and, 
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in tlie second, that a clean surface may be obtained for properly putting 
in the grain and giving it a due start of all foreign growth. Every 
practical farmer knows that no other iDiplement than a good plow can 
do this, except a digging hoe, which also requires three motions — the 
blow, the jerk, and the upset. When a machine can do this, the plow 
may, possibly, be superseded. We do not mean to say that a gardener 
cannot invert sod with the spade, but farmers are not gardeners. ]^o 
digging or spading machine, which fails to invert the sod after the man- 
ner of the plow or hoe, can ever hope to be generally popular among 
practical men. 

In the effort to compass this great and coveted end, a practical steam 
plow and farm engine, would it not, be wise to follow the dictates 
of nature, as near as may be consistent with art? Let us take for 
our text the machine which is the connecting link between the common 
walking plow and the mach desired steam apparatus. Let us mount one 
of those superior implements, an Illinois steel gang plow. This machine 
has two plows attached to its frame ; each plow turns a furrow twelve 
inches wide, and will average a depth of eight inches, thus making, in 
their united work, a furrow twenty-four inches wide and eight inches 
deep. Four good horses draw this gang plow of two plows to the above- 
named depth with comparative ease, and accomplish about five acres 
per day of ten hours, which would indicate a speed of about two miles 
an hour. 

The resistance offered by these two plows in their progress is equal to 
24 inches x 8 inches = 192 square inches, allowing that the four horses 
have eight feet at a time in contact with the ground, and that each hoof 
has a traction contact of twelve square inches. This would give as a 
traction result of the united four horses, 8 inches x 12 inches = 96 
square inches of traction contact to overcome the resistance of the two 
plows. 

We have seen that the plows open a united furrow 24 inches wide by 
8 inches deep, or 192 square inches ; from this, if we deduct the trac- 
tion of the four horses, viz., 96 square inches, it leaves 96 square inches 
to be overcome by the muscular power of the horses, which would be 
equal to 50 per cent. 

Each horse weighs about 1,000 pounds, which would aggregate about 
4,000 pounds for the four horses, equal to about two tons gross weight. 
The soil is very heavy, stiff clay; and, according to all the tests of the 
dynamometer, would readily offer a resistance of 400 pounds to each 
plow, thus making the entire draught ol the machine about 800 pounds. 
Now, if we deduct from the aggregate weight of the four horses, which 
we estimate to be about 4,000 pounds, the resistance of the machine of 
800 pounds, it leaves 3,200 pounds of horse weight, to be united to their 
muscular power, for overcoming the weight of the sod. 

The estimate of horse-power being, according to Watt's experiments, 
a power capable of raising 33^000 pounds one foot a minute, it follows 
that, to raise 800 pounds, the draught of this machine one foot a minute, 
would require two-eighty-seconds of a horse-power. 

We have seen that the machine, in plowing five acres per day of 
ten hours, moves at the rate of about two miles per hour, or 176 feet 
a minute. Therefore it would seem to require 176 times two-eighty- 
soconds of a horsepower to drive this machine two miles an hour, which 
would be equal to a steam-engine of four and three-fourths horse- power. 

isTow, if an engine of four and three-fourths horse power could be so 
constructed as not to weigh more than the weight of the four horses, to 
wit, 4.000 pounds, or two tons, with a device jbo Aktaiji^ traction x^esislr 
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ance of 96 square inches, wliicli we have seen is tlie traction contact of 
the four horses, may not the engine, ceteris jyaribits^ be capable of accom- 
plishing the same resnlts ^, 

We have seen that none of the engines ah^eady constructed and tested, 
have had any reference whatever to these prominent facts. One relies 
on great power, but takes no heed of traction. Another furnishes trac- 
tion without proportionate power, but overloads his machine with super- 
fluous weight. 

Before dismissing this most important subject, as regards both the 
pride and welfare of all Americans, we will quote from a few standard 
journals, which may naturally be supposed to reflect the pox)ular feeling. 

The Scientific American, January 29, 1870, siiys : 

Almost daily, our practice as patent solicitors coniirms the views often expressed in 
these columns, that agriculture, as an art, is undergoin^^ a mechanical rerolutiou. The 
universal adoption of power machines for cultivating the soil is all that remains to 
render the revolution complete. The first step in this direction is the attempt which 
has for some time been in progress, to substitute improved machines driven by horse- 
power for the operations of seeding, harrowing, and cultivating; which, in the regular 
routine, succeed the operation of plowing. The machine plow, diiven either by steam 
or horse power, most probably the former, will follow in due time. * * * There is 
plenty of room for improvement yet in machines already invented; but the most im- 
mediate and pressing want is a good, yet not too costly, steam plow. 

In the same journal, a correspondent from Wisconsin writes : 

I often think, on perusing your journal, that the tendency of the age is to supersede 
all manual labor by machinery * * We at the W est., particularly, need a good, cheap 
Bteam plow, that can be made practical for at least the better grade of farmers. The 
Enghsh plan * * of duplex/ stationary engines, with the cumbrous "artillery of at- 
tachments," may do for sluggish peojde, but wUl never meet the wants of the Yankee 
nation. The steam plow suited to the genius of our peo ple nuist, to use a vulgarism, 
" get up and go." It must possess sufficient power of propulsion and traction to pul- 
verize the ground better and deeper than tlie old way ; such is the want of the Great 
West. ' 

Again, January 22, 1870, this journal, through another correspondent^ 
says : 

It is a proposition, confidently asserted imd belioved by all men of observation, espe- 
cially those who have given some attention to agricultural enghieering, that this coun- 
try is now ripe for the steam plow. While Great Britain has over 3,000 steam plows 
successfully at work, on comparatively small farms, we have in the whole extent of 
the United States but five steam plows in use, four of which have been imported from 
England, while one is the Standish digger, now being tested in California.* 

■The American Artisan, January 12, 1870, says: 

In this country the term "Agricultural Engineering " is hardly understood as ajiplying 
to a distinct branch of practical science. * * In England the comparative success 
of steam plowing has led to a corresponding activity in the production of machinery 
for other agricultural uses, while frequent and extensive exhibitions (not horse-racing 
fairs) have excited an emulation and esprit dii corps among large manufacturers, that 
have caused the acceptance, by common consent, of a higher standard of workmanship 
than, in relation to the same subject, has yet obtained with iis ; and, consequently, to 
a demand for greater skill and acquirements in the si)ecialty under consideration. * * 
The immense financial resources of many of the English landed proprietors, and the 
low rates of wages paid to attendants upon the Fowler machine, made steam plowing 
in England a success. This result, with the same machinery, has not, and could not, 
be secured here, with the cheap, arable, and easily available acres ; the comparatively 
moderate means, and the high rates for labor coimnon in our farming communities. * * 
Instead of a distinct branch of engineering science, devoted to the requirements of 
farmers, we shall have a system of specialties. * ^ * This will be the case, at least, 
until the American steam plow jjar excellence, shrill have taken its place in the opera 
tions of every -day tillage. 

Again, the same journal says : 

In what manner, or upon what system, the problem of plowing Anu^rican fariii 
lands by «team will be finally solved, no one can pretend to saj . * *' * xhe diggers, 

* These plowa were taken to Louislfina, but proved to be of too smtiU po^^cr for effectual use in sugar- 
eaM_S5J3iture,j!SiLthe_e3agmea 
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to which class the California Standish plow helongs, have not, in the practice of the 
past, equaled the expectations of their projectors ; and while we wish the invention 
all success, we fear a further trial will develop drawbacks to its extended use. The 
Bteam plow of the future, judging from present data, will involve the use of rope trac- 
tion in some form, and if this be so, there will be scope for improvements, not alone in 
the main features of the machinery, but, also, in some of the adjuncts already, in use 
abroad, and essential to any apparatus dependent upon this principle of operation. * * 
To speak again of the adjuncts of steam-plowing machinery, we may make brief remark 
concerning the desirability that some American substitute be found for the English 
chp-drum, patented in this country, and used upon the two or three Fowler plows thus 
far introduced here. * *• ^ The adoption of hints given by the best foreign experi- 
ence, and the substitution, by new devices, of those new essential parts, but practically 
tabooed to American mechanicians, will make at least a step forward in the realization 
oi €te(m tillage in our fields. 



AamCULTURAL PATENTS OF THE YEAR. 

There is no object of more interest in Washington than the United 
States Patent Office, the repository of all the silent but eloquent memo- 
rials of the genius and efforts of our inventors, and there is no depart- 
ment of this vast institution more pleasing to the general visitor than 
that devoted to agriculture. The models are generally so simple in 
structure as to suggest their purpose without reflection or coDjecture, 
as many of the more complicated machines do not. The hall containing 
the agricultural models is about two hundred and seventy feet long, and 
is provided with sixty cases, (exclusive of those in the galleries,) each 
case being about twenty-five feet long by five feet wide, and provided 
with four shelves, upon which the models are arranged as closely as they 
can be made to stand. Of these sixty cases, thirty-one are devoted to 
agricultural models, systematically arranged in classes, each class being 
subdivided into years, and every model bearing a card having the sub- 
ject of invention, the name and residence of the inventor, and tiie date 
of the patent on it. 

During the year 1869 nineteen hundred patents were issued, in this 
department, which may be classified as follows : 



Bee-hives, houses, traps, &c 62 

Butter workers, tubs, «fcc 20 

Cattle ties, slaughterers, catchers, &.c. ; chick- 
en coops, nests, &c ;35 

Chums and churning 130 

Com shellers, huskers, &c 40 

Cotton gius, pickers, &c 30 

Cultivator^ 150 

Diggers and spaders 30 

Drills 30 

Egg carriers, detectors, &c 8 

Fertilizers.. 6 

Forks— hay, manure, pitch, &c 100 

Fruit boxes, crates, pickers, <S:.c 20 

Garden implements 5 

Grain bins, granaries, &c 10 

Grain cleaners 20 

Harrows, drags, pulverizers, <fec 80 

Harvesters and attachments 195 

Hay spreaders 25 

Hay tedders 10 

Hedge trimmers, setters, &c 6 



Hoes 25 

Markers.. 12 

Milk coolers, safes, pails, and dairy apparatus 45 

MowiJig and reaping machines 30 

Planters 150 

Pkws and attachments 255 

Pruning 15 

Racks 6 

Rakos 90 

Rollers 15 

Sixp Spiles 5 

Scythes 5 

Seeding and sowing machines 80 

Separators and smut machines 50 

Stalk cutters 7 

Straw, hay, and (odder cutters 30 

Thrashing machines 35 

Yokes 15 

Miscell aneous 18 



1, 1)00 



It will be observed that the plow takes front rank in numbers as it 
does in point of importance. It is of course understood that a patent 
is not granted on every application, as all inventions are not novel, and 
it is safe to say that applications for patents for improvements on the 
plow average one for each day. Notwithstanding this rapid increase, 
there is apparently as much room for improvement as ever. One of the 
examiners states that when he first entered the Patent Office, he con- 
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sidered the field of iuvention nearly closed, so much had been done that 
he could see little room for further improvements ; bat after an experi- 
ence of nearly seven years he concludes that there is no limit to inven- 
tive genius. Though a thousand improvements have been patented, the 
field is still open; and there are as many applications for improvements 
now as when there had been but five hundred patents issued. 

jSTEAM PLOWS. 

So many magnificent theories in regard to the practicability of plowing 
by steam have proved fallacious when tested in practice, that inventors 
appear to rank notions of that character among the utterly impractica- 
ble, and consequently to be let alone." The hauling system, by which 
is to be understood the mode adopted by Fowler, who employs a sta- 
tionary engine to draw a plow across the field by means of a long rope, 
or chain, which winds around a drum or pulley, has been fully and sat- 
isfactorily tested in England, but has not been extensively introduced 
into this country. We need the steam plow however ; there is no spot 
in the whole world so well adapted to plowing on a large scale as the 
broad prahies of the West. Nowhere is there a finer field for the dis- 
play of an effective machine 5 namely, level ground, loose soil, and all 
the accessories to render success certain and complete. 

Of the two hundred and fifty-five patents issued in 1869 for improve- 
ments in plows, but five were for steam plows. 

The invention of S. B. Wilkins consists of a gang of plows of ordinary 
construction, attached to a frame- work, on which is mounted the steam- 
engine; the traction power, which is the main idea of this invention, be- 
ing exerted through the medium of a large roller placed beneath the 
frame- work, and studded with large spikes or teeth of a peculiar struc- 
ture, intended to enter the soil, and " bite" so securely as to overcome 
the resistance of the plows. 1 

The invention of James H. ISTortheott consists of a frame, to the rear 
end of which is secured a transverse shaft, to which a rotary motion is 
communicated by the steam-engine with the onward progress of the ma- 
chine. To this shaft is attached a series of cutters spirally arranged, to 
prevent too many entering the soil at one time. The shape of these cut- 
ters may be illustrated by bending a piece of hoop-iron to form three 
sides of a square, one edge of the middle part of which is sharpened, 
thus forming an implement something like that used by merchants for 
removing names, &c., from barj:els and boxes, and popularly known as 
a scraper. 

The invention of Lewis Stewart consists of a frame supported on two 
broad-track wheels, in the rear of which frame are supported devices 
which may be called plows. These plows are a series of diggers on radial 
arms extending out from revolving shafts arranged longitudinally to the 
machine, so that when the shafts rotate, the diggers revolve and enter 
the soil at right angles to the line of progress of the machine. These 
diggers are i>(^culiarly shaped, and appear to be constructed with a view 
to raising the soil after cutting it, and then depositing the sod in an: in- 
verted position on the ground. 

The patent of A. J. Stevens shows a steam-engine mounted on a frame 
supported in front by two broad-track traction wheels, and in the rear 
by two rollers placed on a single axle, and extending across the whole 
width of the frame. On these rollers are placed plows comx)osed of a 
mold-board and standard, placed in rows of three, the plows in each 
row breaking joints with those in ftont. The plow cylinder is rotated 
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by means of cogged gearing from the traction wheels, and is vertically 
adjustable, as is also a frame of knives placed some distance in the rear, 
and designed to comminute the soil finely and prepare it for the imme- 
diate reception of seed. 

The invention of Joseph G. Ejiapp consists in so constructing the ma- 
chine that it and the plows shall be moved alternately, the machine be- 
ing moved forward intermittently, and the plows moved to and fro in an 
arc of a circle of the machine. By this means the power of the engine 
is exerted not on both the frame and plows at once, as in the majority of 
steam plows, but on the frame first to carry it forward the desired dis- 
tance, when it stops, and the power is then applied to the plows alone, 
for the purpose of turning over the soil. Both the mechanism for the 
propulsion of the machine, and the plowing apparatus, possess consider- 
able novelty. The first consists of two arms, one on each side of the 
machine, each extending from a reciprocating frame downward and back- 
ward to the ground, where they are provided with claws " on blocks 
of wood having teeth which enter the soil and prevent slipping. These 
arms are connected to the reciprocating frames by means of a toggle- 
joint, so that when the frame is raised the claw is drawn from the 
ground and deposited a few feet further in advance; the frame still con- 
tinuing to descend, the machine is propelled forward. The plow is a 
" double-end mold-board plow," or two plows brought together in such 
manner that either end can be used without turning the machine. This 
plow is arranged in the rear of the machine, and is sustained by a series 
of arms which are moved to and fro in such a manner that the plows de- 
scribe the arc of a circle through the soil. As the plow is placed in the 
rear of the frame, the machine always stands on solid ground, and is 
not obliged to pass over broken soil. 

The patent of Townley ^nd Freidrich consists of a frame, beneath 
which is placed a gang of plows of the ordinary construction. This 
frame is sustained by broad rollers, and the propulsion is accomplished 
on the principle embodied in the walking dolls," which were a great 
curiosity a few years since. A series of spring feet" are provided, ex- 
tending across the whole width of the machine. These feet are attached 
to longitudinal bars provided at each end with collars fitting over eccen- 
trics in such a way that, as the shafts to which the eccentrics are at- 
tached revolve, the fe!et are brought in contact with the ground and the 
frame is moved forward. The eccentrics are arranged in such a manner 
that half of the number of the^ longitudinal bars are moving upward 
while the other half are moving downward ; and thus, while some of 
the feet are on the ground and pushing the machine forward, others are 
moving to a more advanced position to be similarly operated, thereby 
keeping up a continual forward molsion of the machine. 

The last invention to which reference will be made under the head of 
steam plows is that of Augustin L. Taveau, which was entered for 
patent in 1809, although the patent will bear the date of 1870. This plow 
belongs to that class in which the machine traverses the field and ac- 
comphshes the turning over of the soil simultaneously. It may also be 
used as a stationary engine working on the Fowler principle, or the 
locomotive may be run across the field and anchored securely, and the 
plows drawn up to it. It is claimed, however, that the traction has been 
so effectively overcome that the machine may be worked in ordinary 
soils in the manner first suggested. The main point in this connection 
is the construction of the traction wheels, which are two in number, 
made broad, and provided with teeth of a peculiar construction, being 
bpveled on the rear .§ide, by which means it is believed they will no^ 
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only bite tlie soil forcibly but will leav^e it readily. These wheels are 
each provided with a circular disk having a sharp cutting edge, designed 
to serve the i)urx30se* of a colter to the plows, and by which means 
it is believed by the inventor something like fifty-five per cent, of 
the traction j)ower of the plows will be overcome. In the rear of the 
engine is placed the plow frame, on which is arranged a gang of plows 
constructed to be readily raised and lowei>edr The standards of the 
plows are pivoted and provided with brittle pins so that on meeting ob 
structions the plow will swing back and up, and thns obviate serious 
damage by breaking or stopping the machine. The plow frame is 
wheeled and the plows are made without soles, by which means it is be- 
lieved that bottom friction will be nearly or altogether done away with. 
In the rear of the plows is arranged, if desired, a modified form of a 
harrow, which is provided with suitable seed and manure sowing devices. 
It is intended thus to effect in one passage over the field the several 
operations of plowing, harrowing, manuring, seeding, and covering j 
or the plow and harrow may be run over without the seed-sowing de- 
vices being brought into operation. For the second trip the plow frame 
may be detached, and the seed sown and covered by the harrow. The 
engine may be converted into a land roller, or road locomotive, by 
covering the wheels in such a manner that they make but one large cylin- 
der, and suitable pulleys are attached for driving any kind of farm or 
other machinery. 

THE DIRECTION OF IMPROVEMENT. 

As a rule, the efforts of inventors, with reference to other agricultural 
implements during the past year, have been mainly directed toward im- 
proving the efficiency or correcting the defects of well-known machines. 
In son;ie few instances radical changes have been attem}>ted. For the 
reason that improvements are being made step by step, it is difiicult to lay 
down lines of distinction, or to point out what has been done. The im- 
provements made, however, although almost imperceptible when viewed 
individually, are not on that account to be considered unimportant. In 
the aggregate we can notice that each link is essential, and that if this 
or that had been neglected or undiscovered, the golden chain of com- 
plete success would not have been made. In some instances, changes 
are made which, while apparently trilling, entirely obviate some defect 
in the operation of the machines, make them work more smoothly or rap- 
idly, or with greater x>ower or less waste of material ; and thus, while 
making but little i>erceptible alteration, greatly multiply the advan- 
tages of the inventions. In many cases clieapness is the aim. There is 
scarcely any Avork around the farm for the performance of which a ma- 
chine cannot be found ; but many of these are very costly. To construct 
machines of this character, at reduced prices, or to lessen the cost ot 
others, is a desideratum of no slight imi>ortance. 

Again, many improvements are intended to cover what might be con- 
sidered the mechanical structure of the machine. It has been questioned 
vrhether a patent should be granted lor what may be deemed a mer^ 
work- shop expedient, as a superior manner of bracing a frame, and tm 
like 5 but it is generally allowed that patents of this charaoter stand on 
as firm ground as those for other improvements. Can it be said that he 
is a less meritorious inventor who, by the exercise of his faculties, dis- 
covers a method of construction by which a machine may be made to 
last longer, than he who, by a modification of the operative parts of an 
implementj effects £l result more jpheaply an<J rapidly ? 
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DIPROYE:SffiNTS OF PLOWS. 

The number of improvements on tlie plow patented during the year is 
very large. The magnitude of tlie number is owing, doubtless, to the 
fact that comparatively fev/ of the inventions patented are ever intro- 
duced into public use. The possessor of a well-known form of plo\f 
becomes aware of som-c defect in it, and sets his wits to work to discover 
a remedy. Having discoverel the remedy lie obtains a patent, and that 
is the end of it. Owing to a lack of means, or a want of energy — for it 
is one thing to perfect a theory in the closet and quite another to bring 
it into public favor — or for some other reason, his invention is never 
introduced. A second inventor, unaware of the work of his predecessor, 
strives to obviate, and does obviate, the defect already overcome, and 
also applies for a patent. If he is unfortunate enough to have worked 
out his idea in the same way as did the man who went before him, he 
is compelled to join the army of rejected applicants for patents f while, 
if h<3 arrived at the same end by different means, as is generally Ihe case, 
he obtains the coveted parchr.ient which enables him to make, sell, and 
use the invention to the exclusion of every other person, and goes on 
his way rejoicing over his monopoly. 

In the matter of swing plo\^'3, it can scarcely be said that any decided 
and unusual stride has been made during the year; nor has any strik- 
ingly unique form of mold- board, landside, standard, brace, colter, or 
clevis been patented in that period. Applications have been chiefly fo^ 
improvements in those devices. 

Quite a competition has sprung nj) in an attachment of plows known 
as a fender," which, although invented years ago, has received until 
recently but little attention. While the x)osition of the fender is about 
the same in all idIows to which it is applied, viz : pendent from the beam, 
and slightly in advance of and removed from the mokl-board, its pur- 
poses difier according to the style of the plow with which it is employed. 
Thus, on a breaking plow, one intended tor raising and turning over the 
unbroken sod, it is used for bending the weeds and other trash away 
from the ^old-board when likely to interfere with the plowing, or being 
down in such a way as to fall beneath the ridge of soil turned over by 
the plow. The icHder is also used on cultivators, for the purpose of 
protecting the growing corn and preventing the heavy clods from fall- 
ing on the young plants. 

The majority of plows patented are those known as swing plows, by 
which is to be understood a plow unsupported by wheels, and the chief, 
aim of the inventors has been, while otherwise improving their efficiency 
for general and speciQc purposes, to make them lighter and cheaper. In 
'ithis respect our American inventors have good reason to boast over their 
competitors in other lands, as may l)e readily appreciated by a compar- 
ison with foreign imi)lements of our light and jaunty-looking plows. 

There is a strong tendency toward wheel plows, gang'' and "sulky," 
in the prairie country west. By " wheel plows," are meant those in 
which the plows are carried between a frame supported on two wheels 
and having a seat for the driver. There seems to be no diminution of 
interest in this class of plows in auy section where they have been in- 
,^roduced. 

The points to which attention has been directed by inventors of wheeled 
glows are various. They have mostly reference to the frame and its ap- 
purtenances, and rarely concern the construction of the mold-board, or 
parts which have to deal directly with opening the furrow. Either lat- 
jfral or vertical adjustability has generally been kept in view, while much 
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has been done witli reference to a diminution of the draught, and for a 
construction that will keep the plow in the ground firmly and uniformly, 
yrhile permitting it to be readily raised above the surface. 

It is worthy of note that the patents granted on wheel plows, in 1869, 
fco residents of California and Oregon, largely exceed in number those 
granted for inventions of a like character from all the other States of the 
Union. 

CULTIVATORS. 

Little or no change has taken place in the manner of constructing 
cultivators. It is a matter of surprise that out of the one hundred 
and fifty inventions patented there should be scarcely one that for char- 
acteristic individuality merits especial mention. Inventors of this class 
of implements seem to be pretty well satisfied with the general construc- 
tion already established, viz: a rectangular frame mounted on two wheels 
and provided with a tongue and driver's seat, having swingiog longitu- 
dinal beams, to which are rigidly attached standards bearing shovels or 
teeth, and they content themselves with improving the details. For this 
reason most of the claims granted on cultivators (and patents on these 
machines generally embrace a long string of claims) are what are tech- 
nically known as combination claims,^' L e., claims on which the patentee 
disclaims the invention of the individual devices enumerated, but asserts 
that he is the first one to have brought them all together in the manner 
specified. 

It is difficult to decide whether or not the tendency has been toward 
greater simplicity in cultivators. Some inventors seem to have aimed 
at that result and to have hit the mark, while others appear to have 
overlooked the idea altogether. This remark is intended only with 
reference to a comparison of a few recent years, for certainly when 
compared with similar inventions of twenty years ago the complexity is 
all on the side of the more modern productions. Indeed this is a safe 
general expression with regard to inventions of every character. The 
tendency of inventions at the present day is twofold, viz: to make each 
machine as nearly automatic as possible, and to combine in one structure 
the devices necessary for several purposes. These necessarily make 
machinery more cumbrous. It is not an exceptional thing to see com- 
bined with a cultivator apparatus designed for several difi'erent purposes; 
as a breaking plow, a corn marker, a seed planter, a stock chopper, or 
a harrow. 

In cultivators considerable attention has been devoted to obtaining 
a ready and efficient expansibility and contraction of the beams so as 
to admit of the adaptation of the same to the width of the rows culti- 
vated. Successful attempts have been made to improve the shape of the 
teeth, that their cutting edges may act more efficiently, and to improve 
their adjustability so as to throw the soil more or less to right or left, 
all one way or the other, when in gangs, and to adjust their positions 
where more than one is used. Considerable intelligent labor has also 
been bestowed on constructing the teeth so as to adiait of their ready 
removal when worn out, or when, from any cause, it is desirable to 
detach them. 

Several cultivators have been patented especially devised for the cul- 
tivation of cotton and sugar, and which will be likely, in view of the 
past want in those directions, to prove valuable, and consequently to go 
into general use. 

As in the case of plows, the tendency is decidedly in favor of wheel 
cultivators. Now" and then a " walking cultivator,'^ L e., one in which 
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there is no seat or other provision for the driver or operator who is con-, 
stantly compelled to walk, is noted; but they are uncommon. 

HARROWS. 

Perhaps in no other class of tilling? implements, except steam plows, 
have there been proportionately so many radically unique inventions as 
in harrows. The first one to which attention is directed consists of a rect- 
angular frame provided with a series of spring teeth. These teeth are 
DOt straight, as in the ordinary drag, but are curved nearly like the 
teeth of a borse hay-fork, their curve rising above the beams to which 
they are attached. 

The second invention consists of a large and heavy rectangular bealn 
to which is secured a series of iron rings with teeth projecting to the 
front and rear, the former being designed to prevent the passage over 
the beam of any clods, and the latter to effect a complete pulverization 
of the soil already somewhat disintegrated by the action of the iron-shod 
beam. 

The third invention involves the principle embraced in the harrow of 
F. Nisliwitz, (illustrated in the Agricultural Eeport for 186G, page 250,) 
having a frame in which is situated a series of concave disks arranged 
obliquely to the line of draught, and which, it is claimed, have the effect 
of finely comminuting the soil. These disks are provided with scrapers, 
which remove the adhering earth and prevent any accumulation. 

There liave been but few rotary harrows patented during the year, 
and none in which a new prijiciple of automatic rotation has been de- 
veloped. Those patented exhibit the three well-known methods which 
proceed upon the theory of making the traction greater on one side 
than on the other, viz: the weighted bar for pressing down one side 
nore deeply than the other 5 the oblique spindle, or central shaft, upon 
^vhich the harrovr rotates for the same piu-pose as the weighted bar, and 
the arrangement of the teeth in such a manner that those on one side 
of file liarrow shall point forward, while those on the other side i^oint 
to the rear, thus producing a greater traction on the former than on the 
latter, and a consequent rotation. The great defect in the automatic 
rotary harrow is, that it scratches the soil more deeply on one side than 
upon the other, and consequently, where uniformity is desired, the same 
ground has to be gone over twice. This has been remedied by duj)li- 
cating tlie harrows, that is, by arranging two karrows together, one dip- 
ping to tlie right and the other to the left, the contiguous arms of both 
meshing in sucli a way that the soil between is acted upon thoroughly. 
There is no automatic single rotary harrow, however, in which this de- 
fect does not exist, and it is apparently irremediable. 

The majority of harrows patented during the year are of the " flexi- 
ble" sort, those in which the frame is so made that, while the several 
parts are constructed of rigid material, they are arranged to adapt them- 
selves to the inequalities of the surface. In some cases this is secured 
by jointing several beams together by means of links, so that each beam 
may rise and fall independently of the other ; in other cases the result 
is attained by dividing the whole harrow into tvv-o or more subsidiary 
I'rames, which are hinged together in such a way that either division 
may "rise or fall ithout affecting the operation of the other. This latter 
scheme is generally accomplished by making the harrow triangular in 
forr.^, with a beam running from the apex of the figure to a point coin- 
cident with the middle of the base. This beam is either made single 
with the sides, or wings, hinged to it, or double, the two parts being 
joined by a hinge connection. In both cases either side .of .the harrow 
21 
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may be elevated or depressed independently of the other side, and by 
this construction the operator is enabled to raise a part of the harrow to 
clear a stone or other obstruction, or to remove any aceumulatjon of 

trash" without disturbing tlie operation oft' the remainder. 

Only one patent was taken out during the year of the class known 
as chain" harrows, i. e,^ composed entirely of iron chains, no beams 
whatever being eraployed; and this invention diiiers but slightly, if at 
all, from those well known in England, but which seem to meet with 
little favor or attention in the United States. 

Several imtents have been granted in which is shown a construction 
that, althougii not novel in principle, is worthy of remark — as that of 
harrows in which the teeth are so arranged that, while the work is going 
on, they are in a vertical position, but which may be manipulated to as- 
sume an oblique position slanting to the rear, whereby accumulated 
weeds, branches, &c., may be dropped, and rocks or other obstructions 
passed over with greater ease and less danger of breaking the teeth. 
This is generally accomplished by constructing a rectangular frame with 
parallel beams lor the teeth, which beams are arranged transversely to 
the line of draught, and arejournaled into the side-pieces of the frame in 
such manner that they will partially revolve on removing a spring or 
other device provided to keep the teeth in a vertical position. 

A few of the patents granted are for v/heel-harrows ; those in which a 
sulky frame is provided, to which the harrow is attached in such a man- 
ner that it may be elevated to clear obstructions or for removal from the 
field. In tw^o cases sled-runners are affixed to the top or back of the 
harrow frame so that by turning the same over it is converted into a 
sled. One of these sled-harrows is made in three parts, and so arranged 
that the side-pieces can be folded up over the center, covering the teeth 
and thus preventing the discomfort otherwise attendant upon a ride on 
such vehicle. 

Before dismissing this subject of harrows, a brief notice will be be- 
stowed on an invention which, although classed with that division, and 
intended in part for effecting the pulverization of the soil, is adapted to 
other puri)oses. In the inv^ention referred to there is provided a two- 
wheeled frame, upon which are placed hoppers for grain, guano, and 
grass seed. In the rear of the traction wheels, so arranged by pendants 
that it may be readily raised and lowered, is the harrow\ This harrow 
belongs to' the revolving class, and is composed of a cylinder provided 
with teeth spirally arranged and connected to the cylinder by joints 
and '^brittle pLns,'M. e., little w^ooden pins, so that v/hen an obstruction 
is met with the teeth will yield, and thus prevent serious damage. This 
cylinder is arranged to be rapidly revolved from the driving-wheel, and 
it is claimed will perform its work very efQciently. Tliis machine, 
slightly modified, has been adapted to work with a steam plow since in- 
vented, and which we have illustisated by diagram and description. 

SOWES^G ^MACHINES. 

Considerable activity has been manifested during the yeai' in machines 
for sowing seeds and fertilizers. This class of planting machines may 
be considered under four divisions : 1. Machines for sowing wheat and 
like grains; 2. Corn or maize planters 5 3. Cotton planters 5 4. Machines 
for sowing fertilizers. 

SEED PLANTERS. 

The first-mentioned class is divided into ^'diills" and ^'broadcast 
seeders,'' ,of which the drills are by far the most numerous. Indeed, a 
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broadcast seeder may be considered an exceptional thing among new 
inventions. 

In a few instances successful attempts have been made to consti^act a 
machine which may be converted at will into a drill or broadcast seeder. 
This is done by providing a single hopper, beneath which is situated g, 
system of drill teeth and a distributing apron or other device for sow- 
ing broadcast. Then, by means of suitable mechanism, as an oscillating 
carrier, the grain is directed into the drill tubes, or on the broadcast 
distributor, as may be desired. 

There are three methods usually employed in grain drills for discharg- 
ing the seed from the hopper, viz: by means of a reciprooating seed 
slide, provided with openings into which the grain drops, and by which 
it is carried over another opening in a lower slide, through wliich it 
.drops to the ground 5 a circular plate, provided with seed apertures, and 
which operates like the reciprocating slide in all save that the latter hat 
a to and-fro motion while the former rotates ; and the revolving cylin 
der, provided with cells or pockets into which the seed drops, and by 
which it is conveyed to the tubes through which it is deposited in the 
earth. Of the three, the last-mentioned is decidedly the favorite. The 
other methods named, together with two or three exceptional styles of 
grain deliverers, appear to be pretty generally discarded. 

The revolving cylinder is in general constructed of iron, and made so 
as to admit of the contraction and expansion of the size of the pockety 
by which means a larger or smaller amount of grain may be sown. The 
method of constructing these cylinders generally adopted may be Illus- 
trated by placing two hands, palms downward, on a table, the fingers 
of each being alternated with those of the other hand, so that the second 
finger of the right hand will be between the first and second finger ot 
the left hand, and so on. Now, by sliding either hand in and out it will 
be seen that the opening between every two fingers of each hand is 
contracted and enlarged. As in machines of this character there is 
a great liability to crack the grain and thus render it useless for plant- 
ing, considerable effort has been made to remedy this defect. The point 
at which the grain is generally cracked is where it comes in contact 
with the bottom of the hopper, and while in the seed cells of the 
cylinder. 

Much also has been done in the matter of flukes, when compared 
with the advance made in other individual years, the apparent aim oi 
inventors in this respect being to arrive at such a construction as will 
permit the flukes to be all moved into a single line, or alternated back and 
forth. The llukes of grain drills are generally arranged in two ranks, 
one in advance, and the other slightly in the rear, the former being 
in the line of the spaces between the latter, and not directly in front 
of it. {Several patents have been granted in which by a single motion 
of the operator the flukes may all be brought into a single row. 

COKN PLANT1JI2S. 

While there has been no diminution of interest in the matter of corn 
i:>lanters, the points of novelty or difference are so slight that it is not 
deemed important to specify them. The reciprocating slide, similar to 
that described in seed drills, and used in connection vAith a ^'cut-off," or 
brush for sweeping back the gTain, is generally employed, very often in 
connection with a hinged valve in the runner, which receives the charge 
of grain after it falls through the slide, and by which it is drox)ped into 
the earth. The cut-oft' chieHy employed is a brush, although an India- 
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rubber sweep is sometimes used. Generally one or two scrapers to 
throw the loose earth upon the dropped grain, and a roller to press the 
same down, are placed in the rear of the runners. 

In view of the increased activity in machines adapted to use in the 
South, considerable attention has been directed, and with very happy 
results, to constructing corn planters in such a way as to be readily 
adapted to planting cotton seed. Owing to the tenacious character of 
cotton seed, which, on account of the lint with which it is covered, has 
a tendency to form in balls and choke" the machine, an ordinary corn 
planter is not adapted to i)lanting cotton seed. By the addition oY a 
"stirrer," which is intended to keep the' seed in the hopper in a state of 
agitation, and thus to prevent "choking" and cause a free flow of seed, 
the one machine is made to serve the two purposes of a cotton and 
a corn planter. The style of stirrer generally employ ed is a horizontal 
shaft, provided with spikes or arms, which is made to revolve from the 
axle of the traction wheel by a pulley band or other suitable gearing. 
Sometimes a series of circular saws is substituted for the spikes. 

Devices similar in character and construction are employed in fertil- 
izing machines, quite a number of which were patented during the year, 
although none of them appear to be decidedly different from the in- 
ventions of previous 3'ears. 

Among the novel machines patented during the year was one for 
planting potatoes, which not only deposits the tubers in the ground, 
but previously cuts them in pieces, the design being to obviate the sup- 
posed waste of employing a whole potato with several eyes. 

HAND PLANTERS. 

In this interesting branch of invention the zeal heretofore exhibited 
has not been permitted to flag. Fifteen years ago there were bat four 
patented hand planters: to-day there are over a hundred. During this 
period our inventors have been active, while those of Great Britain 
have been idling; and, it is stated, there have not been a half dozen 
hand planters patented in England within two centuries. Our inventors 
have generally followed two well-known styles of hand planters. The 
first and most favored Is that exhibited in the patent of D. W. Hughes, 
which patent has just expired, and is therefore public property. In 
this invention there are ])rovi(led two legs, pivoted together like the 
divisions of a candle- snufter, the lower end or point of which is in- 
tended to be thrust into the ground to form an openiog for the seed, the 
upper end being provided with a pair of handles. To the outside ot 
one of the legs is securely affixed a seed box, into which extends a seed 
slide, which is connected to the other leg. In operation, the lower end 
of the planter is thrust into the ground; the handles are then brought 
together, which enlarges the opening in the soil, and at the same time 
draws out the seed slide, and with it a charge of grain, whicli drops 
into th© opening. The planter is then withdrawn, and the seed covered 
with soil thrown upon it, and pressed down by the foot of the operator. 

The other imx)lement is what may be termed the plunger" planter. 
It consists of a dibbler, to which is attached a seed box about two-thirds 
the distance from the top, and a valve secured at the bottom, this valve 
being so constructed as to be adapted to make a hole or seed opening 
in the soil. Through the seed box runs a slide provided with a cell for 
grain, and with a handle extending upward and within reach for coii- 
A^enieDt operation. In planting, the slide is drawn up and a charge is 
thereby drawn from the box and dropx^ed into the valve. The i)lauter 
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is than plunged into the ground, aud the slide moved downward, its 
lower end opening the valve and discharging the grain from it. 

LAND ROLLERS. 

The improvements in laud rollers chiefly have reference to an arrange- 
ment of several rollers in one frame, usually three, two in front and one 
in the rear, l3reaking joints with them, and to means for raising this 
third roller, so as to admit of easy and short turns. Several patents 
of this character have been granted. Among those patented duilng the 
year are a few in which a construction is aimed at that will enable each 
roller, where more than one is employed, to adapt itself to the inequal- 
ities of the surftice of the soil, without interfering with the operation of 
the others. There is, however, no method more simple or more efiiaa- 
cious than that exhibited years ago in a patent, and which shows a main 
frame having two subsidiary fi'ames pivoted in it by front and rear 
pivots, so as to rock independently of one another, each of these sub- 
sidiary^ frames holding a single roller. 

POTATO DIGOERS. 

The number of patents granted during the year on potato diggers 
shows that the zeal of inventors with reference to these machines is un- 
abated. It is questionable whether a really eftective machine for dig- 
ging potatoes has ever been brought before the public; that there have 
been very many which are utterly worthless is certain. The large ma- 
iority of these inventions are cumbrous and too complicated to be effi- 
cient. It will do well enough to multiply^ wheels and springs, ratchets 
and pawls, when these are to be employed in shops and places where 
there will be ne extraneous hinderance to the operation of the machinery, 
but when it comes to adorning with these appliances a potato digger 
Which has to deal with the insidious soil, i)enetrating into every crack 
and crevice, the fewer of these devices the better the result. 

Many of the inventors of i^otato diggers have put their theoretical 
ideas into such shape that a person who wants to sec the model of a 
machine calculated to clear the vines, remove the earth, raise the pota- 
toes, sift them clean, separate the large from the small and deposit each 
sort snugly into different baskets, can have his curiosity' gratified by 
inspecting the cases of the United Sfcates Patent Office. 

The potato diggers pate;ited are generally a modification of a struc- 
ture like the following : A rectangular frame mounted on two wheels 
and provided with a tongue, with a vertically adjustable scoop or shovel, 
aOjxcd by suitable pendants or hangers, which is designed to pass under 
the hill, carrying the earth and ]3otatoes back to a shaker, where they 
are separated, the earth dropping, and the iDotatoesare carried to a screen, 
w^here they are more thoroughly cleanod. The shaker is often a revolv- 
ing apron, but more frequently a series of bars or rods which are occa- 
sionally jointed or hinged in such a way as to admit of a '^-jumping, or 
vibratory, motion. Occasionally one or more revolving shafts are placed 
beneath the shaker, such shafts being provided with spurs or teeth 
passing up between the rods, the more eifectually to disintegrate and 
remove the adhering soil. 

During the year there were two inventions in this line patented, which 
differ radically from those patented in any previous year, and which 
loromise great effectiveness. The first is provided with wheels, tongue, 
and frame as above described. To the tongue, about at the juncture 
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with the whiffletree, there is secured a shovel plow, which is iutended 
to remove the soil from the top of the potatoes. Just iu the rear of this 
plow, one on each side of the line of the tongue, are placed two rollers, 
whose longitudhial axes are parallel with the direction of the draught, 
and which consequently revolve transversely to the track of the ma- 
chine. These rollers are revolved by suitable gearing from the traction 
Wheels and are provided with curved teeth, spirally arranged, which 
euter the soil, raising and cleaning the potatoes. The other machine 
has for the digging and cleaning parts two concave disks arranged at 
an angle of about 45^, and which are i)erforated or slatted to permit the 
passage of the earth, the potatoes being delivered in a single line at the 
rear of the machine and directly in the opened ridge. 

HARVESTERS. 

In the department of harvesters the inventions patented are direct- 
ed exclusively to the improvement of standard machines. The be- 
ginning of the year found reaping and mowing machines with numer- 
ous defects, the chief of which were faulty gathering and delivering 
devices. Many of the machines belonging to this class require, be- 
sides the driver, a man or boy to rake uj) the cut grain in suitable 
bundles and discharge it from the platform. Much has been done 
toward dispensing with this attendant, and making the machine auto- 
matic. In performing the operation of gathering, the revolving rake 
is generally and successfully employed. The defect in the delix ery ar- 
rangement is this : the grain has been discharged directly in the rear 
of the machine or upon that portion of the ground occupied by the 
grain just cut, so that the horses in making their next circuit will tramp 
upon it if it is not bound and removed. To obviate this a number of 
patents have been granted during the past year in which are employed 
automatic binders, designed to secure the cut graui in sheaves, which 
are deposited on the ground at a point out of the way of the horses. 

The tendency of improvements in harvesting machines is to make 
them lighter and cheaper, the latter desideratum being often obtained 
at a sacrifice of substantiality in the structure. It is matter of remark 
how much power is employed in a harvesting machine to effect a small 
amount of work. It is obvious that to cut a swath of grain requires no 
greater strength than that in a man's arm, and yet to accomplish it, two 
to four horses are generally employed. This point has not been over- 
looked, and efforts have been made to mitigate the evil. 

It is esteemed a desideratum to have one machine adaptable to the 
cutting of both grass and grain. To accomplish this result efforts have 
been directed to producing a change of motion, as to cut grass a greater 
rapidity of the cutting instrument is required than in cutting grain. 
The common method is that in which a sliding pinion or S})ur wheel is 
employed, so that by a change from a large to a small gear, or vice versa^ 
the speed of the cutter may be increased or diminished. 

Of the devices used directly to cut the grain, including the endless 
toothed belt, the rotiiry saw, and the reciprocating cntter-bar, the latter 
retains by far the larger number of admirers. Outside of the tact that 
inventors would naturally endeavor to evade tlie patent on this device, 
and to procure some other instrumentality that, without infringing it, 
would effect the same result, effort has been malving to a.void, by some 
means, the noise, shaking motion, and jar caused by the rapid worl;:i ng 
of these machines, as prejudicial to the nerves of the operators as to 
the durability of the implements. The other devices named, the belt 
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and the rotary saw, are not so obnoxious to the charge, but they do not 
meet with the favor which is lavished on the reciprocating cutter-bar. 
To obviate this shaking and noise, an inventor some years ago obtained 
a patent tor a divided cutter-bar, but arranged the dead-centers of the 
cranks to which tlae cutters are connected at right angles to one an- 
other, thereby just doubling the evil. It is obvious, however, that this 
invention may be turned to advantage by arranging the dead-centers in 
a line, whereby the shock of one side will be met and counteracted by 
that of the other, and thus produce a smoothly-running and almost 
noiseless machine for harvesting operations. 

HAY TEDDERS AND THAKERS. 

Considerable activity is noted in hay-tedding machines, and, as will be 
observed, the number of patents taken out during the year therefor is 
signiticaut. 

KORSE HAY- RAKES. 

There has been no diminution of interest with regard to horse hay 
rakes, although the inventions during the year have been confined to 
the standard and well-known styles long since adopted, viz; the wire- 
sprijig tooth-rake and tliQ revolving or trip rake. Of these the spring 
tooth-rake is the decided favorite and will be likely to remain so, as it 
is lighter and much more readily manipulated than the other rake men- 
tioned. Many of the improvements on the spring tooth-rake hav^e been 
directed toward making it more nerxrly automatic in its operations, and 
the eftbrts appear to have been successful. 

BINDING MACHINES, 

Much attention has been given to secr.ring a perfect binding machine, 
and, although the task is one of considerable magnitude, the results 
have proved favorable. One of the inventions patented during the 
year, and which is not only simple but effective, is designed for use on 
a harvester, and consists of an inolined i)latform upon which the cut 
grain falls and remains until a sufdcient quantity has accumulated, when, 
by a motion of the foot of tho operator, two pins projecting from the 
lower (Hige of the platform, and by which the grain is pre\'ented from 
sliding off, are withdrawn, and the straw permitted to fall into a trough, 
^s soon as the straw falls into the trough, two curved metal arms, which 
work in slots in the side, move down upon and comi)ress the bundle, 
around wliich a band is quickly passad, thus completing the operation. 

IIOR^. IIAY EORKS. 

In these implements there lias been no radical departure from the 
three established forms, viz: the double and single hook and the ex- 
panding harpoon forli. In each the distinctive features have been pre- 
served, the design generally being to make the forks more nearly auto- 
matic in operation. 

Within the i)ast few years a class of implements closely allied to the 
foregoing, and known as manure forks, has sprung into existence. They 
consist of beam and handle like an ordinary x^low, the place of the 
shovel being supplied by a rake head arranged to gather the manure as 
the fork is drawn through tlie yard, and to drop it by a backward mo- 
tion of the rake wdien the end of the yard is reached, or when the fork 
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is elevated into a wagon. The majority of those patented exhibit this 
construe! ion, and most of them, if not all, have been invented in or near 
Lancaster, Pennsylvania. 

Although the number of patents granted on hay-loaders is small, suf- 
ficient has been done to furnish efficient means for loading, and the 
farmer of the present era may avail himself of machinery that will han- 
dle his croi) by successive steps all the way from cutting the standing 
grain to loading the same into the stack or barn. 

THRASHING AND WINNOWING JMACHINES. 

There has been no abatement of interest in thrashing and winnowing 
machines, but the departures from the usual styles of construction are 
rare. 

In the thrasher the spiked cylinder is generally employed, although 
there have been several patents obtained during the year in which a dif- 
ferent device is employed for the same ])urpose. This device is a system 
of rotating flails or beaters, to which the head only of the sheaf is j)re- 
sented, by which means the grain is separated from the straw without 
bruising the hitter. 

In winnowing machines the changes have been slight, the hopper, 
shaking screens, and fans being generally preserved, and t'»e imi)rove- 
ments limited to perfecting the dilferent elements named. There is one 
invention in this class, patented during the year, which deserves par- 
ticular mention, as in it the weight of the grain is utilized. The mate- 
rial to be cleansed is placed in a hopper, from which it falls u])on the 
wings of a fan, arranged and operating like an overshot water-wheel, by 
which means tlie devices necessary for cleaning are put in motion. 

In both winnowing and thrashing machines a considerable number of 
patents has been obtained for devices for regulating the blast from the 
fan, v/hich is sometimes so strong as to blow the grain off the riddle. 
These devices have in view an automatic arrangement of the entrance 
passage for air, whereby, when the machinery moves rapidly, the size of 
the passage is decreased and the quantity of air admitted thus dimin- 
ished, the operation being analogous to that of the governor of a steam- 
engine, although the appliances nowhere resemble it. The theory of 
operation observed in several of these is this: The blast from the fan is 
directed against a flap, which communicates, by means of a lever, with 
a valve on the air opening. AYhen the blast is moderate the valve, which 
is weighted, remains open 5 but when the blast becomes violent, o wing- 
to the rapid motion of the fan, the flap is moved, and the lever connec- 
tion closes the valve wholly or in part. As the macliinery moves more 
slowly the force on the tlap is withdrawn, and the valve opens automati- 
cally by reason of the weight. 

CORN HUSKERS AND SHELLERS. 

Considerable activity is noted in improvements in corn hiiskers and 
shellers, the greiiter stride having been made in the former. There have 
been numerous patents granted for "hand^^ huskors, but they generally 
consist of a small and simple implement designed to be grasped with 
one hand and to assist in tearing the husk from the ear. These hand 
buskers are sometimes a sort of glove provided with teeth or hooks; 
sometimes a device to be used like a i)air of tongs, having two pivoted 
arms between which the husk is caught; and often consist simpl}^ of a 
little metal bar provided with loops or rings for the fingers, and aprojectiou, 
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between which and the thumb the husk is seized. These hand-huskers 
are not of much importance, as their main object is to save the hand of 
the operator, witliout expediting the work greatly. Indeed, it is a mat- 
ter of doubt whether with the aid of any one of tliem a man coufd husk 
more corn per hour than witli tlie old fashioned husking pin. They 
ought not, however, to be entirely disregarded, as they slightly facilitate 
the husking and save the fingers to a considerable degree. 

The machine buskers are of more importance, however, although there 
has not been an invention i)atented during the year which exhibits strictly 
a new principle. Still the improvements made are gratifying. The style 
of machine busker generally employed is that emi3racing a pair of cor- 
rugated horizontal rollers, with yielding bearings, the province of these 
rollers being to ''bite" off the ear from the stalk which is presented to 
and drawn between them, the ear falling ui)ou or being carried to the 
strip[)ing rollers. The stripping rollers are generally arranged trans- 
versely to the horizontal rollers and in a slanting position, so that the 
ear, when stri})ped of its husk and silk, may slide down into any suitable 
receptacle. These rollers are placed close to one another, and nip or 
catch hold of the husk and tear it from the ear in a very rapid and sat 
isfactory manner. The stripping rollers are generally covered with some 
elastic substance, as India-rubber, and have spiral grooves or corruga- 
tions. In some cases hard rollers are employed, and they may be grooved 
or corrugated, or one of them may be provided with teeth moving through 
annular grooves on the other rollers. 

In corn shellers the improvements have not taken a very wide range. 
The disk sheller is pretty generally discarded, and the improvements are 
confined mostly to the cylinder sheller and to the form of sheller having 
the devices originally shown in the patent of Houseman. This sheller 
is a hand implement, and, in its improved state, is composed of two iron 
bars about six inches in length, pivoted together, the shelling ends or 
palms, wdiich are semicircular in form, being kept in close contact by 
means of a suitable spring. The x)^iliiis are made semicircular in form 
so as to embrace the ear, and tlieir inner sides bear ridges or ribs ter- 
minating in ffilav>^s, v,diicli serve to remove the kernels, the ribs having a 
spiral inclination wliicli serves to draw the ear through when the imple- 
ment is operated. In operating it the sheller is seized by a handle pro- 
vided for that purpose, and the small end of the cob inserted between 
the palms. Tlie instrument is then revolved and the ear drawn through, 
the kernels being easily and quickly removed by the claws. The improve- 
ments made are valuable, but are mostly or altogether confined to vari- 
ations upon the machine named. 

GRAIN BIKS. 

There has been a noticeable movement in the direction of grain bins, 
but the improvements have had reference chiefly to bins intended for 
use in our great grain marts, as Chicago, where immense quantities are 
stored. These bins are frequently constructed of some porous material, 
generally bricks, intended to absorb any superfluous moisture, and thus 
prevent tlie grain from spoiling. The bins are generally made of circular 
form, and are arranged in series, side by side, in a manner intended 
to economize space as much as possible. In grain dryers the inventors 
seem to liave mostly in view the drying of the grain by the introduction 
of currents of air. These currents are generally introduced through 
perforated pij^es which run through the bins j sometimes perforated par- 
titions or walls are employed for a similar purpose. 
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COTTON GINS. 

The return of peace, and the consequent increased attention to the cul- 
ture of* the great southern staple, have caused marked activity in the 
department of cotton gius. 

On account of the present efficiency of the McCarthy gin, the subject 
in England of at least a hundred patents, or on account of the laudable 
desire of our inventors to {)roduce a machine which will perform more 
w^ork hi the same time, there has not been a single improvement pat- 
ented on this gin during the past year. This gin, otherwise known as 
the roller gin, is composed of two cylinders revolving toward each 
other and provided with a fixed blad® which bears against the ui)i)er 
cylinder just above the point where the cotton is presented, and a recip- 
rocating blade v/hich, in its downward motion, strikes against and 
removes the seeds from the cotton fiber, the cotton being drawn in a 
cleaned condition through the rollers. This style of gin is emi)loyed to 
gin Sea Island or long-fiber cotton exclusively; but while it works well 
it moves slowly. The saw gin, on the contrary, which is employed tor 
the common or sliori fiber, is, in its ordinary form, totally unsuited for 
Sea Island cotton. The rapidity of its operation, hov ever, has attracted 
the attention of several inventors, and efibrts have been made to adapt 
it to ginning Sea Island cotton. It is obvious that any improvement which 
would efrect this result wonld be of great importance, as it would mate- 
rially reduce the price of long-fiber cotton, of which only about forty 
l)0unds per day can be ginned by the ordinary roller-gin, v*^hile a saw- 
gin, if elfective, could gin fiv^e times that quantity. 

or the im[)rovement3 made in this direction two have reference to the 
saw and one to the rib. Those of the former character consist, first, 
in substituting for every alternate saw a disk without teeth, thus widen- 
ing the distance betvreen the saws and i)reventing the tearing of the 
fiber, which is at the same time supported by the dislis; and, se(;ondly, 
in constructing each saw with blank places at intervals of, say, every six 
teeth, the area of blank spaces being about equal to that occupied by 
the teetii. The im[)rovement on the rib consists in constructing the 
same vvith a ridge on the hopper side of the ribs, which ridge sei^^es to 
hold the fiber while being acted upon by the saws and to prevent them 
from taking hold of it at too short intervals, Vvhereby breaking is apt to 
take place. 

Several pntents have been taken out on what may be called the saw- 
roller gin, coni[)risiug, as it does, many of the teatures and advantages 
of both the sav/ and roller gin. In this machine there is provided a 
large cylinder, which may have saws, but which is generally covered 
with ii serrated wire arranged spirally. Between every two circles of 
this serrated wire is i)laced a packing of some description, generally 
metal. Above this cylinder, and revolving in the same direction, is 
placed a small corrugated or fluted stripping roller, which strikes back 
and removes the seed, &c., its operation being assisted by a horizontally 
reciprocating bar with a plain or serrated edge. 

A i)atent was granted during the year for an improvement intended 
to adapt the ordinary saw-gin to cleaning cotton seeds. It is known 
that the ordinary gin turns out the seed covered with lint to such an 
extent that a ton of the seeds will sometimes have as much as eighty 
pounds of cotton adhering to them. Nor is this loss of cotton the most 
objectionable feature, for seeds thus covered with lint ha\^e a tendency 
to clog in planting, rendering that operation difficult. The improve- 
ment referred to^ and it is the only patent issued during the year for the 
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purpose, consists of a longitudinally gi'ooved roller placed in tlie hopper 
in front of the saws, and which serves to keep the seeds in a state of 
continual agitation, every side of each being presented to the savvs, 
which completely remove all the adhering lint. 

An ingenious English patentee seme years ago proposed to remove 
this lint by passing the seeds over a flame, and en)i>]oycd an endless- 
apron of vvire cloth for that purpose, while an American inventor, at a 
ater period, claimed to have discovered an equally eflicacious remedy, 
namely, the api)lication of gunpowder sprinkled among the seeds in 
suflicient quantity and then tired. As the 'vsufilcient qnanuty" is the 
all-important question in the process, it will be v/eli to make sure of it 
before experimenting, as an overcharge might remove the seeds as well 
as the lint. 

STRAW-CUTTERS. 

In this class, while there has been much done with reference to im- 
provement, there is little or nothing that is radically new. All the w.ell 
known forms of cutters have admirers among inventors, who seek by 
one way and another to better them in different respects. There has 
been scarcely a cutter patented, however, in wkich the improvement is 
limited to a single feature. Those familiar with cutters understaud that 
there are two objective points in these machines, the feeding and tlie 
cutting mechanism. With reference to the lirst, the 'dim seems to be to 
get a sure and variable feed; that is, a system of d^i vices which will 
present the fodder with certamty and by which the length of the cut 
may be varied. This is generally accomplished by a pair of rollers, 
between which the straw passes, and to which motion is communicated 
from the cutting })arts by cog-wheels and pawl or other suitable gearing, 
already exhibited in a hundred different shapes, and a})parently suscep- 
tible of intinite variation. With reference to the cutting me-chanism, 
there is nothing to be observed, save that during the past year there 
has been a decided tendency hi favor of hand-lever cutters. 

REE-HIVES. 

It will be observed that of the enumerated subjects of invention bee- 
hives form a considerable class, and there is no invention of more absorb- 
ing interest than these same little rectangular edihces. Here the inventor 
no longer has to deal with the sluggish earth and the dnll clod, but with 
an organic structure and instinct which for ages has been a fruitful sub- 
ject of instruction, amusement, and profit The apiarian inventor of 
to-day, sbunning the brutal practices of suffocation and starvation which 
in past ages so foully disgraced bee-keepers, looks to the health of 
the stock and the sanitary conditjion of its domLcile witli the tender 
interest of a kind physician. 

Seem.ingly effective safeguards against that inveterate enemy, the 
moth, have been provided. Of these the illuminated chamber is, per- 
haps, the most practical and efficient. It consists of a chamber situated 
beneath the hive and provided with floors of a transparent substance, 
which admits the light and thereby allures the miller to deposit her eggs 
in a place where they can be readily detected and removed. 

In frames for the comb many hnprovements have been made, but ot 
th^se there is but one which merits paiticular mention by reason of a 
distinctive individuality. The movable comb ii-ame still stands i)re- 
I eminent. In iDast years there have been patented of movable frames 



332 



AGRICULTURAL REPORT. 



some which liffc bodily out of the chamber, some which'turii ou hinges or 
pivots like a door, others which slide vertically iri grooves like wiudo^v- 
sasli, or in horizontal planes like bureau-drawers. 

The particular improvement referred to has movable frames arrauged 
on horizontal piv^ots, whereb^' the frames may be moved through vertical 
planes without disturbing the cornb. Two sets of frames are provided 
for the hive, one in the main chamber and the other in the surplus-honey 
apartment. The former are pivoted at the outside lower corner and the 
latter at the outside upper corner, so that each may be gently swung out- 
side of the hive, when the comb maybe readily removed and the frames 
then replaced in the hive. While many patents have been granted for 
devices designed to equalize the temperature of the hive and to promote 
ventilation, but little is observable that is really distinct from the inven- 
tions of previous years. The system of double walls with dead air spaces 
between them finds many admirers, while nearly all unite in the use of 
perforated slides and adjustable button's for the admission of air. 

Of late years considerable attention has been paitl by inventors to the 
selection of njaterial for the hive. At one time straw was about rhe 
only recognized element, but this by degrees gave way to wood. In- 
ventors did not rest here, however, for we have patented hives composed 
of corn cobs, of glass, of iron, of earthenware, of plaster, of paper, and 
of carpet. The last two are rather irregular structures, that of paper 
being comx)osed of a number of layers molded or shaped and colored 
to resemble a hornet's nest. The entrance for the bees is at the bottom 
of the structure, and the top is provided with a slotted honey-board^ 
upon which surplus-boxes may be placed and covered with a suitable 
cap. This hive vv-as patented in 18G0. The carpet hive was patented in 
18G8, and is composed of a skeleton frame or trellis, from which the tex- 
tile cov^ering is to be removed during warm weather, thus exposing the 
busy artisan fully to view. As the weather grows cold the carpet is to 
be thrown over the trellis and the hive i)ermitted to remain on the stand. 
Bee keepers should satisfy themselves on two points in connection with 
this hive, that the bees will work in the open air and that the carpet 
covering will be a sufficient protection against the cold and the ravages of 
mice. Neither the super nor nadir system of hiving seems to meet with 
patronage, while some attention is paid to what may be considered a 
modification of the collateral system. There is not, as far as we know, a 
single instance during the past two years where an inventor has brought 
forward a hive intended to prevent swarming by simply enlarging later- 
ally the size of the hive, and thus giving more room to the stock ; but 
several patents have been granted on " clividing-hiveSj" i (?., hives which 
may be separated into halves, to each of which a new empty section simi- 
lar in structure is added, w hereby two stocks are produced from one, and 
svrarming, it is claimed, prevented. 

FARM aATES AND FENCES. 

In the improvement of farm gates and fences there is no sensible 
diminution of interest and but little that is decidedly different from the 
efforts of previous years. The most of the patents granted are for port- 
able rail-and-panel fences, on which the patents may already be counted 
by himdreds 5 few wire fences and fewer hedge fences are noticed, while 
brick, mold, and sod fences have each only a single patent during the 
past two years. 

There has been a goodly number of gates intended for fiirm use pat- 
ented during the year. It is difficult to decide which of the many styles 
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of gates already patented meets with the most favor. Swing gates, 
shding gates, tilting gates, drop gates, folding gates, and slide-and swing 
gates have each their party of improvers. Namerically, however, the 
''slide and-swing" gate stands at the head of the hst. This gate, the first 
patent on which was granted in 1862, is composed of a panel of horizon- 
tal rails with two end battens ; between any two of the rails is placed a 
roller journaled into a swinging Irame composed of two vertical posts 
united together at the top and bottom and pivoted on hinges like a 
swinging gate. The panel slides back on the roller until the center of 
equilibrium is reached, when it is swung around by means of the pivoted 
frame out of the way of passing vehicles. This gate, by reason of its 
simple structure, the ease with which it may be manipulated, and the 
fact that it is not liable to sagging like a swing gate, commends itself 
to such extent that the improvements having reference to it are more 
numerous than on any other descriptk)n of gaM:e. The improvements are 
generally on the swinging frame, although some have reference to latch- 
ing devices. 

CHURNS. 

The ardor of inventors of churns continues unabated, and there is no 
decrease in the number of patents issued on these devices. There are 
now in the Patent Office, at a moderate computation, models of at least 
a thousand churns, a large majority of which have been patented. Every 
imaginable variety is represented — the plain dash churn, the rotary bar- 
rel or Dutch churn, the churn with revolving beaters either horizontal 
or vertical, and the atmospheric churn. Most of the patents are for im- 
provements on the styles of churn enumerated. Some deal with the 
shape of the vessel, many with the actuating gearing, and a large num- 
ber with the configuration and arrangement of the dashers and beaters. 
Occasionally we find a rocking-chair and a churn combined, so as to 
utilize the former, applied for the quieting of the baby, to the further 
purpose of churning the batter; and clock-work gearing, to be wound 
up and continue going till the butter comes, is not unfrequent. 

The most notable departure from the established theory in reference 
to the construction of churns, viz., that they should be so made as to 
obtain the greatest attrition possible of the cream or milk, is seen in a 
churn entered during the year, in which the inventors dispense with 
ajttrition altogether and rely upon '4brce and filtration." To this end 
they take a vessel of any suitable shape, provided with a bottom of any 
material which will admit of the passage through it of the aqueous por- 
tion of the milk, but which will not allow the buttery part to pass 
through. Upon this bottom they pour the milk and then apply a 
dasher or cushion fitting tightly into the vessel like the piston of a force 
pump, which, upon being premised hard down upon the milk, expels the 
aqueous portion through the filtering bottom, the butter remaining. 
The whole operation, if it can be performed at ail, may be done as well 
in a minute as in an hour. 

MILK COOLERS. 

There has not been much done with reference to other dairy imijlemeuts 
except milk coolers, in whicli an interesting movement is noticeable. 
The necessity of an apparatus by which milk may be cooled rapidly 
v/ithout being suddenly chilled has attracted considerable attention, and 
during the past year there have been several inventions jirovidiug 
means for the following established theory in regard to milk coolers, 
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viz : Such a construction as will admit of a channel 6f milk being con- 
ducted in a direction opposite to that of a current of cold water, the 
milk being separated from the water by a thin metal partition only. 
The coolers i)atented are somewhat complicated in structure, hence wo 
abstain from a specific description of any particular one, and give a 
brief statement of a structure which, although simx)le, embodies the 
principle contained in the others. To construct this cooler it is only 
necessary to take two shallow vessels of the shape and nearly the pro- 
portionate depth of ordinary bread pans, which should be laid one upon 
the other and firmly soldered together. ]^ow make an opening at the 
right-hand end of the upper vessel, into which introduce a v^^ater supply- 
pipe and an exit passage for the water at the other end. Provide the 
lower vessel with a milk supply-pipe and an exit duct in the same 
manner, but arrange this milk supply-j^ipe at the end opposite to that 
on which the water supply-pipe is placed. In operating this it will be 
seen that the milk will enter at the end opposite to that at which the 
water enters ; so that that portion of the water which comes in closest 
relation to the warmest milk, or that just poured into the vessel, has 
already traversed the entire length of the vessel and just above the 
current of milk flowing in an opposite direction, by which its coldness 
has been sensibly moderated. Thus the coldest water, or that just en- 
tering the vessel, is applied to cooling the coolest milk, or that just 
leaving the vessel ; and the warmest water to the freshest milk, or that 
just poured into the vessel, and thus all danger of chilling is avoided, 
and the cooling is accomplished rai)idly and certainly. Tliis valuable 
principle has been embodied in several patents of the past year, although 
not strictly novel in them, being embraced in a patent granted in 18(iG. 

While a specific reference has not been made in this examination of 
the agricultural patents to qvgtj individual class enumerated in the 
foregoing list, attention has been bestowed on the most important. 



PROGRESS OF THE BEET SUGAR MANUFACTURE 

IN EUROPE. 

The growth of beet roots for the manufacture of sugar and spirit 
forms the most important agricultural industry of France, Belgium, and 
Germany, and constitutes a great source of national wealth. A journal 
specially devoted to the sugar interest in France {Journal des Fabr wants 
de Sucre) has been supjiorted for the last ten years, and Stammer's Year 
Book of Sugar Manufacture does a like ofiice for the Germanic i)eople. 
According to late returns there are now in France 470 beet-root sugar 
factories; in Belgium 110; in Prussia 255. In the Zollverein there are 
annually worked up for sugar 2,500,000 tons of beets. Outside of these 
two first-named countries there are large quantities of sugar made in 
Austria, Russia, Hungary, Spain, and other parts of Europe. 

The cultivation of the sugar beet is extending in England. Hitherto 
in Great Britain no attemxjt has been made to obtain sugar from this 
root, lest it should interfere with the colonial sugar trade; but it is now 
believed that the phxut may be advantageously grownfor the production 
of alcohol by distillation, llobert Campbell, late member of Parlia- 
ment, owner of Dascat Park, in Berkshire, has established the stills and 
other a|iparatus on a farm of over 3,000 acres, and has committed the 
management ox the works to Savalle, Sons & Co., of Paris, who some 
time since set up similar works in Austria. 
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A very valuable report on the cliemistry of the sugar beet has been 
made by Professor Voelcker, of Cirencester College, England, printed in 
the Journal of the Koyal Agricultural Society of England, vol. 5, p. 
349, 18G9. The experiujents of the professor were confi-^ed to the white 
Silesian beet, which, though not yielding so large a percentage of sugar 
as the French or Belgian and the Quedlinburg, is more extensively 
grown in France and Germany than any other variety, as being of a 
more vigorous growth, and yielding a greater weight of roots, and a 
larger amount of sugar per acre. 

Professor Voelcker's experiments have been of the greatest value to 
Great Britain, since they have served to completely remove the idea 
that its climate is not adapted to the growth of the most approved 
variety of beet ; an idea supported by the failure in the early attempts 
to raise beets and to make sugar at Chelsea, Wandsworth, Minely, Bel- 
fast, and other places. Voelcker's comparison by chemical analysis of the 
sugar beet grown in England, Belgium, and France, shows that the 
British climate is well fitted for the growth of this root, and Mr. Dun- 
can's practical results at the sugar factory at Lavenham, in Suffolk, 
have set the question finally at rest. In the second season the factory 
was supplied with 4,000 to 5,000 tons of beets, w^hich it disposed of at 
the rate of fifty to sixty tons per day. Hitherto at Lavenham he has 
stopped short of the production of the actual sugar in a crystallized 
state. As the refiner reduces the imported sugar to a fluid state by 
the addition of water, Mr. Duncan, having purified the juice of the 
roots, and evaporated from it sufficient water to reduce' it to syrup, 
transports it to his refinery in London, where he operates upon 500 tons 
of colonial and continental sugar per week. This system differs from 
the continental plan. Most of the sugar there passes through the hands 
of the refiners, but is always run down to form a dry, amor[)hous mass, 
which must be again dissolved before being refined. Mr. Duncan saves 
the expense of the evaporation of the syrup to dryness, and has no re- 
siduum. It is doubtful whether this will be the ultimate condition of 
manufacture, since the process of Kousseau appears to be a more advan- 
tageous form in which to carry the sugar, as regards its safety from 
alteration as well as the facility of transport. 

There has been much doubt as to the suitability of the climate ot 
England to beet cultivation. It is not so much heat as a dry and un- 
clouded sky which is needed during the autumnal months, and which 
makes the sugar in the beet. It is also of great consequence whether 
the end of April and the month of May are vret or dry. Yoelcker, speaking 
of England, states that the more rain that falls on the land during the 
first two months of the growth of the beet, the better tlie crop is likely 
to turn out if a dry autumn follows. 

In England a light, very porous, and naturally poor soil is not suita- 
ble for the beet, and will not produce the crop economicalh^ Such land 
needs previous maniuing and a liberal supply of superphosphate at the 
time of sowing. The best soil is a good, well worked, deeply cultivated, 
and tborouglily drained clay loam. An excess of lime in laud is not 
required. Many clay lands contain sufficient manures. The beet should 
not be grow^n in newl}^ manured soils, as saline matters x^revent the 
crystallization of sugar ; but on very poor land, farm manures or four 
hundred weight of guano, as recommended by Voelcker, should be 
applied. He also recommends guano, bone dust, and siiper})liosphate 
with sulphate of potash ; but cautions against the use of ammoiuacal 
salts a-s increasing the tops and diminishing the percentage of sugar ; 
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against chloride of sodium, for the latter cause, and against nitrate of 
soda as delaying the ripening. 

In France bhe following is a common rotation : Beet root, wheat, 
clover, wheat, oats, beet root ; or beet root, wheat, oats, clover, beet 
root. Many farmers have one-third of their land in beet root, some 
one-fourth, and the larger portion one-half or more in roots, of which 
the beet is chief. The average crop of the beet is eighteen tons per 
acre, with land that will produce thirty- one bushels of wheat. Guano 
is rarely used on beet ground. On the continent of Europe the beet is 
looked upon as a fallow^ crop, and it is considered good farming to let it 
both precede and follow a corn crop, a common practice in many parts 
of Russia and Germany. In England it is found to follow spring wheat 
well and not to follow clover or grasses. 

To the growth and extension of sugar beet cultivation the north of 
France owes most of its present riches. The labor bestowed on the soil 
to prepare it for culture of the beet insures, subsequently, immense 
wheat harvests; the area of fallow land is greatly reduced; double the 
number of cattle is supported, while the cost of support is diminished 
by means of the use of the pulp as food. 

M. De Tocqueville, at a meeting of the Agricultural Society of Com- 
piegne, France, stated that the extent of beet sugar cultivation in the 
department de FOise, is more than 11,000 hectares, or one-twelfth of the 
whole area of France. The transportation of the beet injures the coun- 
try roads, necessitating constant and expensive repairs. To avoid this 
annoyance in this department the work of rasping and pressing is now 
done on the farm in some cases, and the juice is conveyed through pipes 
often five, ten, and even twenty kilometers, to the sugar factoiy. The 
pulp is thus left on the farm, and there is an economy of time, labor, 
and transport, and freedom from toll to support the w^ear of the roads. 
This improvement has been carried out at the manufactory of Yau- 
ciennes near Crepy. ^ 

In the Journal de T Agriculture, Paris, edited by M. J. A. Barral, the 
results of experiments upon the growth of the sugar beet by mineral 
salts at the farm of the school of Grignon, made by M. Bertrand^ are 
recorded. The mineral salts w^ere chiefly the Stassfiirth x>otasli salt, 
which was used at the rate of one ton per hectare. M. Bernard con- 
cluded from his experiments that salts of potash employed alone pro- 
duce no useful effects on the beet root. A mixture of the potash salt, 
sal ammoniac, and phospho guano slightly increased the harvest, but not 
sufficiently to w^arrant the outlay. Similar experiments made in 1867 
show that potash is not a manure for the beet root. 

The action of salt as a manure for beet roots has long been iicknowl- 
edged. The beet is found growing naturally on the sea shore in aji at- 
mosphere imxn^egnated with sea salt. Four hundred and fifty to six hun 
dred pounds of salt per acre, mixed with farm manure, x)urin, or guano, 
liroduced, almost instantaneously, a development of vegetation in the 
beet ; but, while these roots are excellent as food for cattle, they are 
wholly unfit for the extraction of sugar. In manure for the sugiir beet 
there should not exist any common salt, since the salt unites with the 
sugar forming a double salt, difficult to crystallize, and still inore diffi- 
cult to separate the sugar, entailing great loss in manufacrcure. The 
fixed alkaline salts, soda, and potash, are generally objected to for simi- 
lar reasons, and not only are ammoniacal manures detrimental to the 
industrial value of the sugar beet, but it appears from some experiments 
of M, Ad. Eenard,* that there is what he calls a migration of nitrogen 



* Moiiiteur Seientiliquc, July, 1839. 
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during sugar making in the sap. The nitrogjen exists in the plant mulei 
tvro conditions^ as in i)rotein matters and in ammonia salts. During the 
mannta'oture a portion of the nitrogen is elindnated by the different pro 
cesses adopted ; the lime added for defecation precipitates a considera- 
ble quantity in an insoluble form, while another portion is separated as 
ammonia by the reaction of the alkaline earth upon the fixed nitrogen- 
ized matters. MM. Leplay and Ouisiiner had pi'eviously shown that 
ammonia escaped into the atmosi)here, and Kenard's experiments w^ere 
directed to ascertain the actual amount of ammonia thus liberated, and 
^vhether it would be advantageous to collect and preserve it. He found 
that one liter of juice gave 0.5:39 gram of nitrogen, corresponding to 
0.053 gram of ammonia or 2.103 granjs of sulphate of ammonia. From 
this it would appear that a manuiacturer working 20,000,000 kilograms 
of beets ye4irly would separate 4.380 kilograms of sulphate of ammonia. 

iNotwithstan ; *ng this ol)jection to the use of ammonia salts in nnjnures 
for the beet, it is remarkable that Silcsian beets grown in England, (Bark- 
ing Creek,) raised entirely on sewage, and which were subsecjuently exam- 
ined by Prol'essor Voelcker, i)roved the highest in sugar of all the speci- 
mens analyzed by him, yielding 13.10 per cent, of sugar, while the al- 
buminous compounds present were in unusually small proportion. 

It is by no means settled in France what soil i>roduces beets with most 
sugar, Le[)lay states that calcareous soils are most favorable; Marchaud 
believes quite the reverse, that the sugar bears no relation to the car 
bonate of lime present in a soil; but that it does bear a very mani- 
fest relation to the amount of alumina present, and this he thinks is 
because the clay contains an evident amount of potassa, sometimes up 
to four-hundredths of its weight, and that this alkali is necessary for its 
growth, and is always found in the ash of the root, and therefore that the 
richness in sugar is linally dependent on the available potash of the soil. 

The question as to the advantage of removing the leaves from the 
growing beet with the idea of augmentijig the sugar in the root, has 
been detinitely settled by experiment carried out in Germany in 1804 
and 18C5. In 1804, equal areas of land of similar quality were planted 
in roots with the following results: 

Pounds. 

Beets (TcpTived of leaf three times lH, 725 

Beets deprived of leaf twice 1^1, (iOO 

Beets with leaf IG, 957 

A similar experiment iu 1865, by different observers, yielded : 

Leaves, poiuids. Hoots, pounds. 

Beets with leaf i:\292 52, 502 

Beets deprived of leaf once 21, 0!6 47, 410 

Beets deprived of leaf twice 20,532 ' 42, 71G 

Subsequent expeiiments have led many German observers to conolude 
that there is a loss of th irty to fifty per cent, of sugar by taking off the leaves. 

Beets require a fertile soil, abundant labor, and frequent weeding — 
conditions which are compensated by the advantage of clean land, the de- 
struction of useless weeds, and the raising from the lower beds of the soil 
mineral food which may subsequently be laid on the surface, and fur^ 
nish a large and nutritive crop, support a plentiful stock yard, suppjy 
an abundant manure heap, and better prepare the ground for wheat than 
any other crop in the rotation. The most favorable period for sowing seed 
is between April 24 and May 10, in the district in the latitude of Paris ; 
experience having shown that the saccharine riches of the beet diminish 
very perceptibly when sowing is delay ed bey on d the latter date. The fbl- 
^22 
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.owing table, given by M. Eugene Marcliancl, in his memoir on the agri- 
culture of the district of Caux, department of the Lower Seine, France, 
published in the proceedings of the Imperial and Central Society of Agri- 
culture for 18G9, shows the influence of the date of sowing the seed upon 
fche total production and saccharine riches of the croj) : 



ProdriCO per 
hectare iii 
kilograms. 


CZ O 

^.^ o 
Ph 


O S J 

o 9 

■ 

« o 


41, OGO 


8. 3G 


.3, 508 


39, 000 


8. 20 


3, 272 


37, CGO 


7. 5G 


2, 847 


30, 370 


6. 54 


1, 98G 
1, 659 


27, 335 


G. 07 


22, 140 


5. 72 


1, 26G 


20, 950 


5. 37 


1, 125 


G5, 3 SO 


11. G3 


7, C36 


58, GOO 


9. 93 


5, 828 


60, 100 


11. 80 


7, 128 


42, 500 


11. 13 


4, 733 


29, 350 


10. 52 


3,098 


21, 750 


9. 50 


2, 0G6 


20, 340 


8. C8 


1,7G5 


39, 100 

35, 535 


13. 48 


5, 271 


13. 55 


4, 815 


29, 150 


11. GO 


3, 381 


23, GOO 


9. 57 


2, 267 


20, 750 


9. 54 


1,980 



Locality. 



Fecamp. 



St. Leonard . 



Fecamp, St. Leonard. 



AberviUe . 



Date of 
sowing. 



April 24 
May 1 
May 6 
]May 15 
May 22 
May 29 
June 5 
Mav 10 
May 18 
April 30 
May 12 
May 28 
Juno 7 
June 16 
May 5 
May 12 
ilay 19 
May 2G 
Juno 2 



The following conclusions drawn from the foregoing by M. Marchand 
appear to be justified: 

1. The weight of product is in proportion to the early sowing of seed. 

2. The proportion of sugar increases with the age of the root. 
Leplay, in his researches on tlue sugar beet, had previously shown that 

the leaves of the beet acquire their greatest development about the 15th 
of August, and that accumulation of sugar in the roots takes place only 
when the leaves have obtained their maximum development. This is in 
accordance with the supposed function of leaves, the assimilation of 
carbon and the formation of carbohydrates, to which is to be added the 
tendency of the species not to accumulate in its tissues any extensive 
deposits of starchy or saccharine i)rinciples. As the development of 
Leaf depends upon solar heat, the amount of heat received by the soil 
or plant during its growth, becomes the measure of the amount of sugar 
produced within the beet root during that period. 

The following figures also from the memoir of Marchniid, show these 
facts :* 



Date of fc'0"\7ing. 



April 24. 
ilav 1 — 
May 8-.., 
May 15.. 
Mav 22.. 
May 29. . 
^une 5 . . 



Total degrees of 
heat fiom date 
ofiSOTving up to — 



Aug. 15. Kov. 1 



1, 501 
1, 452 
1, 378 
1, 287 
1, 19u 
1, 108 
1,014 



2,.4G4 
2, 415 
2, 341 
2, 250 
2, IGO 
2,071 
1, 978 



E.elati^'o percent- 
age of heat ab- 
sorbed. 



100. 00 
96. 76 
91.81 
85. 75 
79. 73 
73. 85 
67. GO 



ISOY. 1. 



100. GO 
98. 01 
95. 00 
91. 31 
87. 64 
84. 06 
80. 26 



o o 



41, 960 
39, 900 
37. 6G0 
30, 370 
27, 335 
22. 140 
20, 950 



8. 36 
8. 20 
7. 56 
6. 54 
6. 07 
5. 72 
5.37 



:5U;:iar in 100 parts 
of TOot, heat being 
supposed to be the 
cau!3o of produc- 
tion. 



8. 36 
8. 09 
7. G8 
7. 17 
6. 67 
6. 17 
5. 65 



Nov. 1. 



8. 36 
8. 19 
7. 94 
7. 63 
7.33 
7. 03 
G.71 



*In this paper both the metrical and tbe English sytstom of weights and measures 
Jiave been mentioned. The following standards will connect them: An are is equal to 
119.6 square yards, and a hectare is 100 ares, or 2.47 English acres. A kilogram equals 
23 pounds a\:oh4iippis j a Jiectolit^iris .equal to 22 gallons,. or 2.75 bushels. 
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This table shows conclusively that, with the lateness of the sowing, 
the amount of solar heat is decreased, and that the retarn in sugar 
and in general weight of crop is diminished in a corresponding ratio 5 
the level of the scale of degrees of heat during the period of growth 
keeps even with the yield of sugar, the percentage relation being shown 
in the last two columns, and as the influence of solar heat in producing 
sugar is exerted upoii the leaves of the plant, it proves the influence of 
the latter upon sugar growth, and hence the impropriety of the practice 
of stripping off the leaves from the plant at any period of its active 
growth, especially during September and October. 

By the table it will be seen that 1,501 degrees of heat were exerted 
upon the roots pulled on the 15th of August, and 2,4G4 degrees upon 
those allowed to grow to the 1st of November ; that is, the latter re- 
ceived fifty per cent, more of solar heat than the former, and yet the 
increase of sugar does not appear to be more than one-fifth to one-eighth 
of the total amount. An average of four-fifths of the sugar was pro- 
duced by the 15th of August, and one-fifth more was added by the next 
three months' growth. This result is similar to the result obtained in 
the experiments made in the hiboratory of this Department during the 
summer of 186G and detailed in the report for the year 1867, in proving 
that the increase of sugar, during the later months of the beet growth, 
is so very slight that, practically, nothing is gained by allowing the 
roots to remaiiw in the soil, when by their removal the land might be 
prepared for another crop. The report alluded to'-- shows that the sugar 
figure increases with the rain-fall very remarkably, so that solar heat 
alone should not be looked upon as the sole determining agent or cause 
of the sugar ratio, bat that moisture or rain-fail should also be consid- 
ered. It is interesting to observe the similarity in the sugar value ol 
the roots in the later weeks of growth, whether the roots be grown in 
France or in the United States. 

At the general meeting in 18G9 of the French Society for the En- 
couraging of National Industry, M. Heuze read a report on the system of 
agricultural distilleries, as developed by M. Ghamponnois, and applied 
on a great number of farms in France, and in other countries of Europe. 

This special industry, the manufacture of alcohol from beet root, had 
its origin fifteen years since, v/hen the successive failures of the vintage 
harvests greatly increased the price of alcohol, which had been hitherto 
manulactured from grapes, first, in the regions of the south and south- 
west of France, by the distillation of poor and spoiled wines; and, then 
in the region of the northeast, by the distillation from the Jerusalem 
artichoke, or the potato. 

In the department of the north spirit was distilled from grain, or 
from molasses; this was pursued with such energy that, in a few years, 
not only vv^as the deficit of production made up, but a surplus of alcohol 
was produced, so that the price of alcohol, which in 1801 reached 205 
francs the hectoliter, tell in a short time to 50 francs, what it had been in 
1858. This i)roduced a crisis in *he north, resulting in bankruptcy to 
many who had established large distilleries. It did not, however, crush 
out the farm distilleries, which withstood the shock, and gradually aug- 
mented in number, so that, in place of two hundred distilleries existing 
i in 1858, the period of the crisis, the number is not less now than five hun- 
dred, spread over sixty departments, and the alcoholic production of 
1 which is not less than 300,000 hectoliters per year, eijual to one-fourth 
I of the total consumption, in France, of alcohol and brandy. 



* Agricultural Report 1S67, page 40. 
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The system of agricultural distilleries of Champonuois coiudsts, first, 
in extracting from the beet all the sugar it contains for conversion into 
alcohol; second, leaving" in the residuum all the alitnentary principles 
which the root contains ; in other words, iu separating the beet root into 
two products, one, commercial and exportable — alcoliol ; the other, 
pulp, or iiutritioiia nnitter, preserved on the farm, and convertible irito 
meat, milk, and manure. This division of products necessitated a di^iier- 
ont iipparatus from the one previously in use, wliich left three products, 
alcohoL puip, and liquor, a liquid whicli contained all the albuminous 
and ali^iientary princi})les, vsdiich was allowed to waste in i>its, trenches, 
and water-courses, and which, by fermentation, became detrimental to 
X>abhc health. 

The radical idea involved in the system of Champonnois consists in sub- 
stitisting this waste vinous licjuid for vrater, in displacing or removing 
the saccharine juice of the beet; thus leaving deposited in the pubp all 
the alimentary princi])]es vvith which the vinous liquid vras cluirged, 
so as to restore tlie whole constitution of the beet, minus the sugar. 

To carry out this original idea, it was necessary that it should be ac- 
complished by the resources at command on the farm ; the machinery 
must be simple and chea}), and easily manageable by the ordinary la- 
borers of the country. The whole apparatus had to be remodelled. 
In lieu of the x)riuntive root-slicer, ot disc-shnpe, Champonnois adapted 
a centrifugal root-cuttei:, by which a perfectly uniform division of the 
root was obtained, with an economy of power. The distilling ap- 
paratus, hitherto made of co})per, very expensive, and not capable 
of meeting the new demand, and which produced a poor vrine, very 
turbid, slightly acid, and corroding* the copi)er utensils, was replaced by 
column stills of east-iron, of a more moderate price, and with the 
portions for exhausting much more effective and safer in the ])rocess. 
These vv^ere coated, to prevent corrosion or oxidation, with varnish ap- 
plied hot ; and where the wine was likely to come in contact with the 
metal, a fixed salt Avas applied. By thus successively modifying or re- 
placing the old pieces by others better adapted to the i)ur[)ose, this 
new industry of distilling beet roa>t was created. To ascertain the real 
wine of these improvements, the syndical chamber of farmer distillers 
entered upon an inquiry, which included the results obtained on live 
hundred farms provided with the distilling apparatus of Cham])onnois. 
This inquiry has shown that, beet root culture, before the distillation of 
' the root, covered 1,947 hectares, while now it occupies til, 405 hectares ; 
that the wheat crop which then extended over 21,000 liectares, now 
covers 27.570 hectares; that in these live hundred farms the mean 
X^roductof corn was 19 hectoliters, 52 liters per hectare, while now it is 27 
hectoliters, 75 liters per hectare ; that these faruis, before the intro- 
duction of the distillery, supported annually an average of 20,380 head of 
cattle, and fattened 0,955 head, while now they are ca])able of supporting 
51,449 head, and fattening 40,650 head 5 lastly, that these farms, with- 
out the Champonnois system of distilling, employed in winter 4,707 
workmen, in summer 9,851; wdiile at pi;^sent they emidoy in winter 
14,718 men, and in summer 25,755. 

These data show that this system of farm distillation is a powerful 
help to the agriculture of the north of France, enabling it to arrive at 
a cheax) production of the cereals and of live stock ; in fact, since the 
establishment of these distilleries, the surface cultivated in beet has in- 
creased 19,4oS hectares, 5,704 hectares of which, subsequently under 
w^heat, has annually increased the alimentary resources by 251,000 hec- 
toliters of wheat, having a total value of 5,032,000 francs. 
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The 21,000 liec tares, under beet, giving a,ii average of 35,000 Idlo 
grams (or 35 tons) per hectare, produce every year 735,000 tons of roots, 
which, yielding seventy per cent, of pulp, give 514,500 tons of pulp, 
having, at ten francs a ton, a total value of 5,145,000 francs; and by 
the aid of this enormous quantity of pulp there have been fattened or 
supported, yearly, G5,T00 head of horned cattle. The animals so treated 
fifteen years ago on 89,460 hectares, representing the five hundred 
farms, were only 32,381 head of cattle, or 0.3G head per hectare ; to-day 
there are 98,100 head which represent 1.09 per hectare; these animals 
produce yearly 411,000 tons of manure, or for every hectare in beet 
21,000 kilograms of manure. 

The 735,000 tons of beet, at a mean yield of four per cent., have given, 
annually, 294,000 hectoliters of alcohol, which, at an average of 50 
francs per hectoliter of crude alcohol, yields a revenue of 14,700,000 
francs, yielding a profit to the state of 20,100,000 francs. 

Comfort and occupation are thus carried into the homes of the peas- 
antry, and the tendency of men to rush into cities is checked, by offering 
to mechanics and artisans occupation in the country, and to farm 
laborers extended employment from intensive culture. 

Of the value of beet-pnlp, as an article of nutriment and a fattener of 
sheep for market, the trials of M. Eeisel, a large sheep grower near 
Paris, are worthy of note, and prove that beets, in any form, whether 
raw, cooked, or in pulp, suffice to keep animals in a state ready at any 
*time to be brought to the slaughter-house, fiis experiment with cows 
had a similar result; he fed seven animals daily with one hundred and 
six pounds of beet-pulp, from a Ohamponnois distillery, and, in addition, 
during the last few days, a mixture of bruised barley and oats, or oats 
aione. 

The first three cows received daily six pounds eight ounces of 
grain, and the last four only four pounds and four ounces; they were 
fed from five to six months, and yielded a large profit when sold, con- 
sidering the value of the pulp and grain. 

As this great source of national wealth and comfort is justly ascribed 
to the effects of Champonnois, the Imperial and Central Society of Ag- 
riculture (France) bestowed on him their gold medal; in 1855 he re- 
ceived from the same society the grand gold medal, and the grand 
medal of honor at the Universal Exposition ; in 1856 a gold medal from 
the Society for Encouraging National Industry; and in 1858 the cross 
of the Legion of Honor. 

The Society for Encouraging Industry having found in the system of 
Champonnois the complete realization of their views in the creation of 
mechanical industry in connection with fiirm labor, have also decreed 
to him the grand prize lately founded by the Marquis d'Argenteuil. 

Among the many processes and improvements which have been de- 
veloped of late years for the manufiicture, there is none which promises 
more benefit to the public, and especially to the farm manufacturers of 
beet sugar, than the new process of M. Emile Eousseau, which has for 
its basis the formation of sucrate of lime. 

Years ago Peligot and Pelouze had shown that cane sugar or beet 
sugar, when it entered into combination with lime, was not altered in 
its character, and might be separated again without loss of its primitive 
qualities; in 1838 Kuhlmann had, in laboratory practice, ascertained 
the stnbility of the compound of sugar with lime exceeding that of solu- 
tions of free sugar, and proposed to separate, by means of carbonic acid, 
the lime ('ombined with the sugar in the juice submitted to defecation, 
so as to avoid the use of animal black. This was only, a suggestion, 
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however ; the realization of the industrial process belongs wholly to E. 
Eousseau, known previously under the name of saturation. This method 
was originally a species of defecation employing an amount of lime pro- 
portional to the foreign matters in the sugar contained in the, juice made 
at a low temperature, and upon the consequent neutralization of the 
lime by means of carbonic acid. In Eousseau's hands this has been a 
gradual and growing improvement. In 1861 he proposed to heat the 
sugar juice in the boiler with a few thousandths of sulphate of lime, so 
as to reunite all the albuminoid matters coagulated into a compact form. 
The juice thus cleared was then mixed with hydrated peroxide of iron 
and agitated at a heat below boiling point, which rendered the coloring 
matter insoluble; the oxide of iron was then removed by rest and de- 
cantation, and the clear liquid concentrated. In 1804 Eousseau pro- 
posed to substitute for the oxide of iron siicrate of lime, and, by forming 
a chemical compound of sugar and lime, solid, uisoluble in the cold, to 
preserve in that form, and permanently, the sugar of juices or of sirups 
of the manufactory, and thus to render easy the production and the 
transport upon the farm. Lastly, as a consequence of this improvement, 
he invented a new animal black, the low price of which would prevent 
any necessity for its recovery, and allow of its being rejected for sec- 
ond use; this would completely obviate the necessity in sugar refineries 
of reviving the black. An attentive study of the properties of bone 
black had satisfied M. Eousseau that the decolorizing property of black 
resided essentially in the nitrogenized matters; in other words, charcoal* 
not azotized will not decolor; he then replaced the animal black, or 
phosphate of bones, with clay, which he calcined with twenty-five per 
cent, of horse manure, or even with night soil, and thus obtained an 
energetic and concentrated animal black. 

On the old practice, the sugar juices unfiltered and the colored sirups 
at 250 are filtered through the bone black repeatedly as many as twenty 
or twenty-five times, and then calcined to restore the decolorizing prop- 
erty. By the use of this new black the filtrations are reduced one-half, 
the cost of black is greatly lessened, there are no calcinations, as the 
residual black, when it has lost its decolorizing property, is sold as ma- 
nure; this, for manufactories whore sometimes from 1G5 to 420 bushels 
of black are used daily, becomes a notable economy. 

Eousseau's improvement of 18G0 is not less marked as at present 
practiced; it consists of converting the sugar of juices and sirups into 
sucrate of lime, which possesses the following properties: 

Sucrate of lime is solid, like fine sand, more or less colored, according 
to the purity of the original liquid; it is sometimes pure white, when 
formed in weak sugar liquors, insoluble in concentrated sugar solutions, 
and almost insoluble in cold water; it dissolves in hot water and in a 
solution of sugar which is twice as strong in sugar as the sucrate. In- 
capable of undergoing termeutation, and consequently free from mould- 
ing or undergoing internal changes, and not liable to attacks of para- 
sitic animals on account of its alkalinity, its preservation unaltered is 
assured for an unlimited period. 

This sucrate contains in the moist or fresh state from forty to fifty per 
cent, of crystallizable sugar, and when dried seventy per cent., so that 
in a small volume and with an augmentation of weights of between 
thirty and forty per cent., it concentrates all the saccharine riches of 
any plant, whether cane, beet, sorghum, or other sugar-producing plant. 
As a transportable material the sucrate will cost no more than crude 
sugars, as the difference in weight of the lime is not greater than the 
weight of the impurities. Distant manufacturers can purchase sucrate 
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to add to their own production, and the work can be carried on during 
summer ; thus many advantages depend upon the form of the sucrate. 

The mode of forming the mGrate (sucratation^ as it is called in French) 
is as follows: After the ordinary juice — cane or beet — fresh from the 
rasp, is defecated with sufficient lime to coagulate albuminous and cheesy 
princii)les, the juice is evaporated in a pan to mark from 30^ to 32° of 
the areometer, then left to cool. It is upon this cold juice that sucra- 
tatiou is effected, for as the sucrate of lime dissolves in a hot liquid it 
is necessary to act upon the juice or sirup at ordinary temperatures. 
The sucrating vessel is of cast iron, circular, furnished with a lid traversed 
by an arbor with spokes or pallets, and a hopper worked by rack-work, 
to allow the lime to fall in proper quantity into tlie juice while the 
latter is being agitated with the pallets; this hastens the combination 
of lime with the sugar ; the quicklime has been treated with water 
beforehand to bring it into the condition of a calcium raonohydrate, and 
reduced to fine powder. By the agitation crystals form and agglutinate 
with the development of heat, the grains increase in size, become more 
dense, and by the constant stirring fall to the bottom in masses, and if 
the agitation be carried on to the completion of the union of lime and 
sugar the whole liquid becomes a solid mass. One hundred parts of 
sugar absorbed fourteen parts of lime in laboratory trials and nineteen 
to twenty i)arts on a manufacturing scale. 

In [)lace of pushing the process to this point, only half of the liquid is 
sucratated and the i)roduct formed is removed from the vessel, placed 
on a sieve, drained and dried. The other half of the sirup remaining 
in the vessel is strengthened by new and cold sirup weighing 30^ 
to 32^, and half sucratation again effected as above. This is repeated 
up to the last batch of the day's work, which is sucratated comj)letely. 
As this last operation contains all the saline matters of the whole liquids 
united, it is set aside as impure sugar. 

The sucrate thus obtained may be dried still further in the air until 
it loses twenty-seven to thirty per cent, of its weight, when it wOl be 
found to contain in one hundred parts seventy parts of sugar, twenty 
of lime, and ten of water. Thus dried it has a gray or brown color, like 
manna to the touch, and when strongly pressed between the fingers falls 
to powder. Nearly insoluble in cold water it may readily be freed, by 
wash in ;{ from the traces of sirup adherent to it, and it is then pure and 
perfectly white; it may now be boxed and put in bags without fear of 
undergoing any change. 

The apparatus necessary for a manufactory of this kind is indepen- 
dent of the ordinary apparatus required for extracting the juice, as 
rasps, mill, press, generator, and movable steam power as employed on 
farms. There is only required, in order to work up nine to fourteen 
millions pounds of beet-root, two large defecating vessels of sheet iron, 
two evaporatiiig basins, and sucratating vessel, as described; this appa- 
ratus has not cost in France more than 30,000 francs. 

By the manufacture of sucrate of lime on the farm, the end hitherto 
sought in the culture of the beet, it is believed, will be attained. The 
beet-juice being converted into sucrate in winter, and the sugar stored 
up in a marketable form to be transported in summer, there is left to 
the farmer the pulp for fattening his stock without loss of any of the 
fertilizing elements of which the soil had been robbed, and which can be 
returned directly to the land. 

With four or five thousand tons of beet this manufacture begins to be 
profitable, and the farm laborer is assured of constant employment 
through the winter. In a previous part of this article, the value pt 
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the distillation of beet-juice was sliown as an addition to farm culture. 
It is believed that the Kousseau process is even more valuable than the 
distillation; for it takes two of sugar to make one of alcohol, and the 
alcohol must be sold at a low figure, and its employment is limited; but 
the consumption of sugar is unlimited, and the establishment of a su- 
orating establishment is much less costly than a distillery. 

This process of liousseau promises to produce a revolution in the man- 
ufacture of sugar, and well deserves the attention of all farm and mer- 
chant manufacturers of sugar, whether from sorghum, beet, or cane. It 
has been put in actual practice in the West Indies, with success, and 
the sucrate from that source is now an article in the sugar market at 
Havre, (France.) 

From Hon. C. 0. Andrews, minister resident of the United States at 
Stockholm, we learn that — 

# Bset-sugar manufacture is in its infancy in Sweden, there being only two factories 
in that kingdom — one at Stockholm, built iu 1869, and one at Landscroua; three addi- 
tional factories are in course of erection. The machinery has been brought from 
Prague, the complete outiit for one factory costing $67,000, the capacity of which is 
from 9,000 to 10,000 tons of beets yearly. The roots are purchased at twenty-six cents 
per hundred pounds; are not so rich in saccharine juice as those raised in Germany or 
France; nine per cent, is the average richness of the juice in sugar. One crop of beets 
is taken off the laud every third year, phosphatic manures being the chief amendments. 
To #ncourage the cultivation of the beet the manufacturer has, in some instances, con- 
tracted with the farmens, guaranteeing a net profit of $10 per acre, with the conditions 
that the instructions of the manufacturer are to be followed and that he has the liberty 
to inspect. For a factory of the above capacity 750 acres require to be cultivated. The 
seed is usually sown in April, and, in order to obtain a good variety, the practice is to 
cut out a small slice from several beets sux)posed to be of superior qualit3^ Each piece 
is then put iu a sohitiou of salt in water; those which contain much sugar will sink, 
and those beets from which they were cut are planted for seed. The roots are lit for 
lifting at the close of September, and the factory works from then until sprouting com- 
mences, about the middle of February. The roots are stored in heaps or long pits, 
with open passage ways through them to prevent heating, and covered with clay on 
outside to keey off frost. 

The Eousseau process, already described, is adopted hi one of the 
factories. 

Through the kindness of Mr. George T. Allen, United States consul 
at INIoscow, Eussia, information has been received at the Department of 
the progress of this industry in that extensive country. Mr. Allen has 
forwarded a letter from Mr. James, an extensive grower and manufac- 
turer in the government of Voronetz, about 200 miles south of Moscow. 
Beets are extensively cultivated in thd«outJiern and southwestern i^arts 
of llussia — in Kiev, Karkob, Pultowa, and Tchernia. The factories are 
large, and surrounded by large beet farms from 1,000 to 2,000 acres in 
extent. In the central states the farms do not exceed 500 or 600 acres, 
but the factories are worked with energy; and although the winters are 
severe, the crops are abundant, remunerative, and certain; Mr. James 
stating that, during a i)eriod of eighteen years, he only experienced four 
unfavorable summei's. When the northeast wind blows in spriug. Hies 
and cater|)illars will often destroy a whole croi) in a few days. The 
average yield of beets is from nine to ten tons per acre, the juice yield- 
ing seveu to eight per cent, of sugar in the middle governmeuts; those 
grown further south yielding more sugar. Boggy or peaty land is found 
to be very injurious to tlie sugar beet by introducing too much saline 
matter and probably nitrates, the presence of which involves extra ex- 
petise and trouble to separate the sugar from. New and rich lands 
should always be cropped two or three years, otherwise the beets become 
too saline. When well m«auured with bone-dust or bone ashes the 
ground is commonly cropxjed three or four years successively, without 
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change, «^nd then yields line crops of vrheat, oats, and rye. When the 
beets are left out in autiiinii the leaf and small end are cut off in the field, 
and, as the beet root is driven home, cattle, horses, pi,i>s, and sheep feed 
on the refuse, which affords two months' fodder. When the juice is 
pressed from the pulp the latter is stored for winter. Mr, James buys 
in autumn 150 or 200 bullocks, which are fed through the w^hole winter 
on this pulp, with the slight addition of straw and hay; in March they 
are fat and are sold with good profit, leaving 4,000 to 5,000 tons ol 
manure. The treacle which is left from the draining of the sugar is sold 
to distillers. 

In the yearly report for 18G7 reference was made to the process ot 
Schuzenbach for treating beets to obtain the sugar, the main feature of 
which consisted in slicing and drying the beets beforehand, which 
allowed the storage of the beet and its manufacture throughout the 
winter without any further loss of sugar by fermentation or internal 
changes withiiL the root produced by frosts or sprouting; this process 
has not been generally adopted. Since then he has introduced the use of 
alcohol to remove the sugar from the sliced beets. This improved pro- 
cess can hardly be economically or extensively applied in this country 
on account of the high price of alcohol. It has not yet been adopted in 
any large factory in Europe. 

The following communication upon the beet and beet sugar in Europe 
has been furnished to the Department by M. B. Landreth : 

BEET SUGAE PRODUCTION IN EUROPE. 

Sir : I have tlio honor to iiresent, in accordance with your request, notes upon tlie 
culture of the sugar beet and its manufacture, made during my tour of observation in 
Europe, to which I have added such other facts, obtained both at homo and abroad,, 
from various sources, as are deemed timely aud suggestive in the present state of home 
progrepo in an interesting industrial exi)eriment. 

Tbe beet is indigenous to Central aud Western Europe, being toundwikl from North- 
eastern Germany to the coast of Portugal. This root serves three purposes : lirst, as a 
table vegetable ; second, as an article for stock feeding ; and, third, for the manufacture 
of sugar and alcohol. 

It belongs to the botanical division of plants called exogens, or those Tvhich grow 
from the outside and have two cotyledons, or seed leaves. It is also a biennial plant, 
and, like others of its class, matures its seeds and terminates its existence in two years. 
Its generic name is beta, from bett, the Celtic for red. The French called the long red 
huat betterave ; and it was afterward called by the English ^'roqjb of scarcity," probably 
from the fact that in times of famine those in need ate it, but at other times it was not 
used tor food. Even to the present day this root, so generally used upon the tables of 
our people, is a stranger to those of our transatlantic cousins, and when used by them 
is rather for a garnish than as a distinct dish. The foliage, however, of some of the 
white v^arieties is in very general use there, the lamina of the leaves being used as 
spinach or in soups, and the midribs boiled and eaten with melted butter, as wo eat 
as])aragus. 

There are many varieties in cultivation, the distinctive marks being those of ^hape, 
size, and color. The variety most noted for sugar production is the white Silesian. It 
is of a conical form, with a small crown, and grows almost entirely under the sur- 
face, ith few lateral or side roots ; the skin is thin, the flesh firm and brittle, and the 
taste sweet. 

Th^ ordinary sugar beet, raised for cattle-feeding, is frequently found more erect in 
habit than the true tyjie, and rises considerably above the surface. 

The beet is not an exhaustive crop when grown for sugar, as the saccharine matter is 
nearly all derived frotn the air. The ash and the woody tiber, returned to the producer 
in the form of cake, are used for feeding to cattle or for manure, tlius ultimately restor- 
ing to the soil the elements of fertility which the beet has extracted. It has been cal- 
culated that a ton of beet roots removes from the soil about five pounds of potassa, 
three pounds of soda, one-half pound of lime, one-half poutul of majrnesia, two-thirds of a. 
pound of })lu)S[)horic acid, two-thirds of a pound of sulphuric :ieid, five iiouuds and a 
quarter of chloride of sodium, half a pound of silica, and one-eighth of a pound ot 
oxide of iron. 

Land devoted to this culture is more thoroughly worked and better manured than 
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when cultivated AvitU any other crop ; and, instead of hcing impoverished, increases 
yearly in productive qualities. If farmers who f^vow man*^olds and ruta-bagas for stock- 
feeding knew tbeir own interests, they would cultivate the sugar beet instead of these, 
as this root coutaisis twice as tnuch saccharine matter, and i)rodnccs a gross weight 
nearly as lieavy as either. It may be said, however, that as the rnta-banja re(juires only 
a few weeks to riui tni e, and yields so large a quantity of succnlent food for wijjter feed- 
ing, its culture is liltely to increase rather than to diminish, even though it is comi)ar 
atively dev^oid of saccharine matter. 



CONTINENTAL FACTOEIES AND FARMS. 

The first permanent factorj^ in Europe was established soon after the beginning oi 
the present century, and to such an extent have these factories mnlti])lied, that the 
combined sugar production of the continent now equals that of Cuba, the greatest su- 
gar-[)ioducing country in the world; and, on account of the political disturbances in 
that island, and the cost of transportation and other expenses, it is now likely to reach 
the annual production of a million tons. Then the European manufocture will almost 
balance the united Vv'eights of all the crops of cane-sugar produced in the commercial 
v/orld. 

In countries where sugar is cheap it has become an ordinary article of food. Thus, 
the (]uantity annually consumed by each inhabitant of Venezuela is one hundred and 
ten i)0unds, while in England it is only forty pounds; in Holland, fifteen pounds; in 
France, tiftecn pounds; in Ireland, four pounds; in Italy, three pounds, and in Russia 
two pounds only. The annual couvsumption in Great Britain, in the year 1700, was about 
10,000 tons ; it is now not less than 600,000 tons. In France it is about 270,000; in 
Germany, not (juite 200,000; in the United States, about 400,000; and in the entire 
world, about 2,300,000 tons. In Germany the cost of production is about five cents per 
pound. 

In France one farmer, near Calais, has annually live hundred acres in sugar beets, 
and a factory of bis own upon the estate. His land, for this crop, is plowed eighteen 
inch<;s deej), witli jdov/s drawn by sixteen oxen, and his yield of roots avernges eighteen 
tons per acre. He fattens yearly abont four hiuidred oxen on the box system^ which is 
the true one, from the i)u]p raised and pressed upon the farm. 

Another farmer, near Tours, last year had 1,250 acres in sugar beets; the yield 
being from twelve to fifteen tons per acre. He works his crops into alcohol or 
sugar, as the respective prices promise the most profit. It is said, in France, that the 
distillation of alcohol from the beet is as profitable as sugar nniking ; and that a few 
years ago, when the vine disease cut short the ordinary production of wine, and the 
price ran u]) accordingly, niauy sugar manufacturers turned their attention to the pro- 
duction of tdcohol, iiltliougb there are nearly four hundred beet-root distilleries in per- 
nument operation in themnpire. The annual production of beet-root alcohol in France 
is said to be over 0,000,000 gallons. The alcohol manufactured, however, is not equal 
to that from the grape. In France, last year, the increase in the area planted with 
beets was ten per cent., and that without protection against foreign sugar. In that 
empire, where this industry was instituted as a political and military measure, it has 
proved to be a great blessing, not only to its own people but also to their neighbors. 

As an illustration of its success, and the high estimation in which it is held hy 
reason of its indii ect, as well as its direct results, may be quoted the following inscrip- 
tion, which occuiiied the most prominent place on a triumphal arch erected at an 
agricultural meeting at Valenciennes: 

" The fjroicth of ivJuat in this district hcfore the production of hcet-root suaar vjcis only 
970,000 bushels, and the ni{viher of oxen 700. Since the introduction of the man ii fad are, the 
growth of wheat has been 1,108,000 bash^ils, and the niunhr of oxen 11,500." 

In another district, where 8,000 acres of wheat were sown, and where there were 
6,905 head of cattle before the introduction of this industry, there are now 13,000 acres 
of wheat sown, and the number of cattle has increased to 40,656. 

It has been obsei'ved that those farmers who produce beets and beet suga,r are the 
first men of their respective neighborhoods, an unerring evidence among agriculturists 
of good tillage, good system, and energy and capital rightly applied. 

In Gernumy and Austria the estates are so largo, and the amount of capital in indi 
vidnal handy 80 great, that the entire process of growing and manufacturing is fre- 
quently carried on by the proprietors. One establishment near Halle comprises 10,000 
acres within its boundaries, and in this locality are found many of the best managed 
sugar-beet farms of Europe. 

Near Cologne ia the farm of the Rhenish Beet-root Sugar Company, a concern owning 
a farm of 7,200 acres, and drawing immense quantities of roots, in addition to their 
own produce, from the surrounding country. This enterprising firm has issued printed 
instructions for tue guidance and instruction of the farmers of the neighborhood, which, 
it may be readily apprehended, has led to excellent practical results. Their average 
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production is twelve and one-lialf tons to the acre, for wliicli tlie company pays about 
rive dollars per ton, returning the pulp to the producers free of char<;e. 

A Belgian farmer and an extensive grower of sugar-beets, having liis own factory 
and distillery, transports his crops to the presses, and the pulp back to the different 
stables, if to be used as food, or to the fields, if as manure, on iron tramways, of which 
he has eight miles on the one estate. 

In Bavaria strenuous efforts are being made to increase this important branch of agri- 
culture and manufacture, and with this view tlie roots were carried, aiul perhaps are 
yet, on all railroads at a greatly reduced price, and the residuum was returned by the 
manufacturers to the producers free of charge. 

In Austria the production of sugar is rapidly increasing. In 1850 the yield was only 
10,000 tons ; in 1867 it was 100,000 tons. 

CULTURE IN ENGLAND. 

The growth of beets for sugar has been several times attempted in Great Britain, and 
thus far with ill success, on account of the want of a pro])or appreciation of the vari- 
ous requirements, as climate, soil, mode of culture, and other practical facts without 
which the theory is of little value. 

The first attempt to manufacture beet sugar in England was at Maiden, in Essex, 
about the year 1828. It was soon afterward repeated at Ch(dmsford, and in 187)1 in 
Ireland, but all efforts failed to permanently establish it. It is now, however, likely 
to be a very im[)ortant branch of trade in England, as extensis'e operations have 
proved that, from the tirst planting of tho seeds to the relining of the sugar, the entire 
enterprise can be successfully prosecuted in that climate. The amount of beet sugar 
imported into England before 1800 was quite small, but since that date the demand 
has annually increased, until now, from France alone, the yearly importation is 70,000 
tons. 

The culture of root crops is thoroughly understood in England. According to tho 
agricultural report just published it ai>pears that two million seven hundred thousand 
acres of land in Great Britain and Ireland were devoted the iiast year to the growth 
of turnips, ruta bagas, mangolds and carrots. 

Mr. Duncan, of London, has been the tirst to make a lar<>-e personal venture. He has 
erected works at Lavenham, Suffolk, at a first cost of slx^ thousand pounds sterling. 
His machinery is of Belgian manufacture, aud is of tifty-liorse powta', and requires the 
attendance of over one hundred hands, night and day, during the busy season. 

The results of last year's trials have proved that the roots can be as successfully 
^rown there as on the continent, and that the manufacturer is certain to realize a 
handsome profit. Nay more, that the percentage of sugar contained in tho beets grown 
at Barking, and analyzed by Professor Voelcker, of London, is two to three per cent, 
greater than that in the average continental root, while the average production per 
acre is also greater. Mr. Duncan's works have a capacity suthcient to use up sixty tons 
of roots a day, and in a season of one hundj-ed working days would require 0,000 tons, 
(the product of 300 acres,) which, with the requisite altemating crops, would be the 
yield from 2,000 acres. For aU roots raised outside of the establishment, the price paid 
is^4 80 per ton. 

in t^ngland, the seed is sown in April, at the rate of about eight pounds to the acre. 
It is drilled in rows drawn twenty inches apart, and upon the flat surface, that the roots 
may be removed as far as possible from the diying and hardening inlhuuice of the sun 
and air. In cases where the "stand" is thin, it is made up by transplanting from bet- 
ter portions of the field, a process which, in Europe, can be succeRsfully practiced, so 
successfully, that in certain districts of France and Germany the seed is sown in beds 
of an area of one-tenth of the ground in which they are to Ijo planted, and in ^lay 
transplanted to the fields, and set fifteen inches ai>art each way. This, however, will 
not do under an American sun, or our tariff of wages. 

One hundred and eighty to two hundred roots can be grown on a square rod, which 
at one and one half pounds each gives an average of twenty-two tons per acre. This 
yield is commonly obtained, and often fifty per cent. more. If the roots were increased to 
three pounds each, the yield would be forty-four tons. Even this would only be 1,300 
bushels to the acre, a quantity often reached in the cultivation of carrots. When, by 
proper and continued selection, the foliage has been lessened, they can be grown closer 
together, and as they weigh bulk for bulk more than mangolds, it is not improbable that 
at some day we may not only hear of but see forty-four tons to the acre. Seventy tons 
of mangolds have been produced per acre. 

The sewage of London is found to be a highly fertilizing agent, not only inducing 
a luxuriant growth, but also the formation of a large percentage of saccharine matter. 

The entire cost of growing, harvesting, and delivering a croj) at Mr. Duncan's Lav- 
euliam f.ictory, is estimated at not over i$58 per acre, Avhich, if the croj) is twenty-hve 
tons ])er acre, will give a profit of $62. 

Out of fifty-one specimens analyzed last year by Professor Voelcker, it was found that 
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tbe percentage of su^^ar in the German roots Avas 9 ; in the Scotch, 9.7:) ; in the Eni:;- 
lish, 9.G1. Specimen roots fertilized with London sewiif^e were fonnd to contain tnir- 
teen and a (piarter per cent, of sngar. The proportion of sngar obtained differs more 
or less at all factories, on account of machinery, of soil, of manures, and of climatic 
influences. 

Until recently, the manufacturers were satisfied with four and a half to five per cent, 
of raw sugar, but well managed establishments now produce twice that amount; while 
a few others, possessing the latest machinery and the best chemical skill, extract in 
the form of raw sngar from eighty to ninety per cent, of the entire amount of sac- 
charine matter contained in the roots. 

In Germany twelve per cent, of pure white sugar has been made, but it was not a 
profitable operation pecuniarily, though highly interesting as aji experiment. 

PERCENTAGES OF SUG^VR. 

Sugar is present in nearly all vegetable productions ; in many it is that alone which 
gives them value ; in others it is present without any oomniercial value, but an all- 
important clement in the composition of the plant. 

The standard sugars of commerce are made either from the cane, the beet, or the 
maple ; but there are many other productions which are charged with saccharine mat- 
ter in sufficient quantity for profitable extraction. Quite recently, specimens of sugar 
and sirnp made from potatoes have been exhibited, and it is stated that a factory has 
been established in Brooklyn for their production. 

Chemical analyses of the beet have shown that it contains over twenty distinct in- 
gredients ; but its general composition may be expressed in one hundred parts as fol- 
lows : 



Water 83.5 

Siigar , 10.5 

Cellulose 8 

Album iuous substances 1.5 

Various organic substances and mineral salts 3.7 



100.0 



A GEllMi»^ FACTORY. 

Some time ago the writer was invited to visit a sugar factory located in the outslcirts 
of one of tbe large Prussian cities. The site of the establishment was many acres in 
extent: the buildings, however, cover but a small portion, the remainder being used 
as a store-ground for the winter and spring supply of roots. The approach to the 
factory was between long piles of roots far higher than the visitor's head. The roots 
were all toi)ped and tiberless, those refuse portions being kept by the producers as 
cattle food and manure. 

Wagons were constantly coming in with loads of roots, which were directed to plat- 
form scales to be weighed, 160 pounds being deducted from the toil for dirt, and a. 
receipt given for the net weight. The supply from more distant parts was brought 
by rail, and in the harvesting season the transportation o€ roots forms with the com- 
pany an imi)ortant brancli of traffic. The quantity of roots brought in daily, at the 
time of the visit, which was during the growers' harvest, that lasts from the middle of 
September to near the end of November, was nmch greater than could be used, and 
they were, therefore, "pitted" in the attached grounds, to be taken out as required. 

In the first building attention was called to. the hoisting machine, which was similar 
to the endless chain and buckets used in a grain or flouring mill, except that the chain 
was larger and the buckets were of the capacity of a bushel. The roots wt;re raised 
to the third story, and then dumiied upon fast-moving gratings, and subjected to the 
cleansing effects of a powerful stream of water. From this they pass to the grind- 
ing machines, which reduced them to an uninviting mass of pulp, which in turn was 
quickly made hito pie-forms by boys, who c;irefully spread it out, an inch or two 
thick, upon metal trays, covered above and below with press cloths made of hemp and 
w ool. Tbese trays were placed one ui)on another till stacks were made three feet high, 
when they were inoved under hydraulic presses and forced downward till the tra3"s ail 
touched one another, the juice running out a clear wdiite liquid, but turning red, and 
even dark brown, when exx>osed for a short time to the air, as fcrmentati(xi begins as 
soon as the juice is brought in contact with it. When the flow of juice from a stack 
closed, the pressure was removed, and the pulp found to be a thin, <lry, and brittle 
cake; but, as it still contained saccharine matter, it was broken up, mixed with water, 
and pressed a second time. Tliere are several other processes for extracting the juice, 
and two of them, the centrifugal and the difl^'usive, were in use at this factory. 

The latter process is fast superseding the others, being not only as thorough in ita 
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operation, but mi:ich loss costly in macliiuery and attendance. In tliis process the sac- 
charine matter is extracted from the beet roots, which are cut into very thin disks or 
wnfers l)y the. action of water which, penetrating the slices, absorbs the sugar and 
carries it oil". 

The pulp is used to a great extent as food for cattle, and as manure. It is better 
suited fnr feeding sheep and market cattlo than for milch cows or horses, as it has a 
decidedly fattening tendency, and, with cows, is liable to alTcct the 11 ay or of the butter, 
as well as reduce the quantity of milk. A ton of pulp from tlie hydraulic press meas- 
ures sixty hushels, and consists of the entire tlesh of at least eight tons of roots. Its 
value in Germany is about three-fifths of the factory price for roots. When not \)reased 
v(U'y hard and dry, an excellent beer can be made from the cake by treatment 
siisiilar to that given to grain intended for brewing. When not wanted for innuediate 
use it is kept iu (h^ep pits, where, if well secured from the air, it can be preserved in a 
sv.eet condition for two, or even three years. A certain anu)unt of decomposition 
takes place upon the outside, but the crust thus formed the better preserves the interior. 

As soon as iH)ssible after i)ressing, the juice is heated to about IC0° Fahrenheit, when 
a snuill pro])ortio!i of lime is added, and the temperature increased to the boiling 
point. The lime unites with the albumen and counteracts the acid, but no so(nier is 
this eil'ect })roduced than efforts are made to remove it, as well as the other imi)urities 
eont;iined in the juice. This i« done hy tiitiation through animal charcoal, or by sub- 
jecting tlie juice to the action of carbonic acid, when it is transfeiTed to the evaporator. 
There are many methods of procedure in the treatment of the juice, and as many 
cham]>ion8 for their own favorite processes. 

The charcoal n;<|nired for liltration, after being used, is heated, and in that way 
juirihed foi- use again, as nothing is wasted that can be used. The heat required in 
th(^ vari(uis o])erations is intense, so much so that the emxoloyes work in an almost 
nude condition. 

The pro(hict of crystallized sugar was from six to eight x)er cent., a little more than 
half the pi'oportion of saccharine niatter contained in the roots. The sugar produced 
was all wliite crystal, the mannfactuierB not finding it ])rotitable to make colored 
sugars. Tlie molasses was ibimerly used for making a coloring matter and as food for 
swine, but is now found of considerable value in the manufacture of alcohol, of which, 
when ]>r()perly treated, it will yield from twenty-five to thirty per cent. 

Considerable capital is lequiied in establishing a factcn-y, but this, without practical 
skill, will not insure success. The possessor of capital, however, can always obtain the 
services of exi)erts iu this as in all other industrial pursuits. We need not, tliej'efore, 
be deterred from engaging in an effort which i>romises to add another outlet for Ameri- 
can energy and enterprise. 

TKIALS IMADE IN THE UNITED STATES. 

The production of beet sugar in America was attempted about the year 1830, by a 
company formed at Philadelphi<i, under the auspices of the late John Vaughn, and 
James Koualdson, the well-kuown type founder, but failed from a want of piiictical 
information upon the subject. Indeed, very little was accom])lished beyond imj)orting 
the seed, which was subsequently disposed offer raising stock-food, and is here refeired 
to only as an item in the history of beet sugar operations in the United States to be 
hereafter written, when the interest has reached such dimensions as to command the 
attention of the nation. Eight years later, in 1838, a company was formed at Northamp- 
ton, Massachusetts. They produced something over half a ton of good sugar; but here, it 
is said, the experiment ended. The cost of raising the roots was estimated at forty-two 
dollars an acre, the yield averaging thirteen tous to the acre. 

The next attempt was made in 1864 by Messrs. Gennert, at Chatsworth, Illinois. 
They purchased a farm of over two thousand acres, and erected the proper buildings; 
but, from causes satisfactory to themselves, they subsequently sold out to an association 
styled the ''German Beet Sugar Company." The capacity of the manufactory is esti- 
mated to be equal to 50 tous of beets per day. In 18G6 they bad four hundred acres of 
land planted, w hich yielded 4,000 tons of roots at an estimated cost of less than ^4 per 
ton. The percentage of saccharine matter contained iu the roots w^as found to be 
equal, if not superior, in quantity to that of the European roots. The past year they 
had a large area of ground sown, but lost nearly all the plants by a terrific rain-storm, 
just after they had germinated; the company, however, made about six hundred bar- 
rels of etigai;. 

The next establishment of this kind was instituted at Fond du Lac, Wisconsin, about 
two years ago, by jMessrs. Bonesteel and Otto, two Germans, familiar with the cultiva- 
tion of the root and the mechanical operations of producing sugar as practiced in 
Europe. They have proved the soil to be well adapted to the growth of roots well 
charged with saccharine matter. The location is in nearly all respects satisfactory, 
but a greater amount of sugar might have been made had operations been conducted 
on a larger scale, the cost of superintendence being nearly as great in a small as iu a 
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large establislinjont. The capital employed at Fond dii Lac is said to be |!12,000. This 
summer (1869) tbcy cultivated one hundred and twenty acres of beets quite success- 
fully, and have been busily engacjed in manufacturing them during the autumn and 
present winter. The capacity of the works, however, is only equal to about 10 tons 
of roots per day, from which they extract about seven per cent, of sugar. 

A Philadelphian has oflered to double their capital for next year, but it is doubtful 
if they will remain at Fond du Lac, as a company in California has sent them exceed- 
ingly rich specimens of beet roots, and made tempting ofiers for the transfer of their 
energy and skill to the Pacific coast.* 

The latest efibrt has been made by Colonel Patterson, a Philadelphian, upon his ex- 
tensive estate in New Jersey. He failed to produce a crop, owing to the lateness of the 
planting, due to delay in procuring machinery; but, from his well-known energy, we 
may ex])ect good results in future. 

If there should be any doubt as to the success of these enterprises, it cannot arise 
from our inability to raise large crops of roots, or to conduct the complicated operations 
of pressing and evaporating, but from the excessive cost of labor, as compared with 
France and Germany. It is likely that the home cost of West Indian sugar will always 
be much less than that produced elsewherC; but the supply cannot equal the growing 
demand of the world. 

The product of sugar per acre from the cane in the West Indies is nearly twice that 
from the beet in Eui'ope, the percentage of saccharine matter being as eighteen to ten; 
but the labor required to raise the cane is much greater than that given to the beet. 
It might be difhcult to state or draw a reliable comparison in other respects between 
the two crops, but it is probable that each has its peculiar advantages, so that neither 
will ever supersede the other. Cane cannot be grown far removed from the tropics. 
Sugar beets may be successlully cultivated on a broad breadth of the earth's surface. 
As to the coni]iarative composition of cane and beet sugar, they are identical when per^ 
fectl,v jiiire, and cannot be distinguished one from the other; but when unrefined, they 
are difi'erent both in taste and smell. 

A warm climate is not necessajy to grow beets, as in those produced in Russia and 
in Norway and Sweden the percentage of saccharine matter is fully up to the av6T> 
age. It is statfd hy M. Gapparin, that for beets to arrive at maturity, ihey nuist ab- 
sorb 4,3r52°, Fishrenhtit, of heat. Tliis estimate he arrived at by multiiilj ing the meaa 
temperature of the season of the crop's growth by the number of days. Still, a genial 
sun is not objectioiiable, if there is a sufUcient accompaniment of moisture from tirst 
to last ; on the other hand, there may be too njuch moisture, which imi:)edes the forma- 
tion of saccharine matter, although the beets are lees stringy than when grown during 
a dry season. 

One of the advantages that the cane manufacturer has is, that the hagasses, when 
burned, is sufficient to evaporate almost its own weight of juice, while in Europe 
a [lound of coal has to be [)urchased to make six pounds of sugar. From the cost of 
coal, however, the value of the beet residuum should be deducted. There is a wide 
difiereuce betv/een the cost of production of cane sugar in Cuba and in Louisiana. A 
prominent Cuban planter, before the war, gave it as his opinion, founded upon per- 
sonal experience in both Louisiana and Cuba, that three cents per pound in Cuba paid 
a larger profit than six cents in New Orleans. This difference is principally due to the 
climate, the canes lasting there for a dozen years, while in Louisiana they have to 
bo renewed three or four times in that period. 

^ SOILS. 

The beet requires rich ground, and, like all tap-root plants, delights in a deep, loose 
soil. That best adapted to it is a light loam, free from hard clay, and if of a slightly 
calcareous nature so much the better; of course, freedom from stones and other obsta- 
cles to culture, though not indispensable, will greatly lessen the cost of tillage. 

It IS useless to attempt to grow beets upon an uncongenial soil, as, without success 
in the production of healthy, well-formed, well-constituted roofcs, all else will necessa- 
rily fail. Hence the first thing to be considered is the selection of an eligible situa- 
tioii ; and this signifies not only the proper soil, but proximity to a city or town fi om 
which laborers can l)c procured to work the crop and machinery; proximity to a sup 
ply of fuel, either coal or wood, and to a railroad, river, or canal, that the cost of 
transportation nuiy be as light as possible; and, though the last named, not least im- 
portant, an am])le supply of water, if practicable drawn from an elevatioil to obviate \ 
the cost of i)uniping. 

It is not well to plant upon land fertilized only by material x>ut upon it just before 
planting, but upon such ground as has been enriched by manure left by preceding 
crops, or applied tlie autunuj before planting. Nothing could be better than an old 
sod turned dou'u in the fall of the year, early enough to admit of decomposition and 



*They aubseqneiitly accepted the offer jind Lave gone to California. — fEi). 



BEET SUGAR MANUFACTURE IN EUROPE. 



351 



disintcf^ration by the frost. The soil, either naturally or artificially, should contain 
plant food to a depth of say twenty inches, that the tap-roots may he induced to 
coDtiuue their descent, and not sx)read out laterally in search of nourishment, as is too 
often the case. 

The study of the action of diiferent fertilizers is very imxiortaut, as . they affect not 
only the weight of the crop, but also tlie amount of saccharine matter vviiich it con- 
tains. Rich nitrogenous fertilizers, such as barn-yard manure or guano, should not bo 
ai^plied hi large quantities directly to the crop, as they do not favor the production 
of sugar, but indnce an unequal growth, and the propagation of giubs which feed 
upon the roots. Salt should not be employed at all, as it is prejudicial to the produc- 
tion of sngar. Ashes, bone-black, a little nitrate of soda, all phosj)hatic manures, and 
limo, are found to act well in England. Different soils, however, reqnire dili'erent ap- 
plications, and it is only hj analyses, and by repeated trials in the held, that a definite 
conclusion can be reached. The manures applied to the crop (should be in as tinea 
state of division as possible, that they may be the more readily dissolved by moisture ; 
for it is only in the form of a solution that the rootlets can ])rolit by it. 

A {)roducer of beets in France reports that ho has found that various commercial 
fertilizers give a better leturn than barn-yard manure applied in the autumn ; but by 
the exclusive and long-continued use of the former the soil would soon become un- 
fertile, and require increased doses to effect results equal to the lirst. Under such con- 
ditions the rotation system must be resorted to, as this alone will afford relief. 

SEED. 

The seed of the White Silesian sugar beet can bo purchased from any reliable seed- 
merchant at a moderate charge. In Europe there are several sub-varieties of this spe- 
cies, among which the Vilmorin, the Imperial, and the Gerlibogt are the most highly 
spoken of. The long blood-red table beet contains a greater [)roportion of sugar than 
the White Silesian, and is equally easy of cultivation, but not ho profitable, as the pro- 
cess of extracting the color and the odor adds considerably to the expense. 

There is as great room for improvement in sugar beets as there is in most plants, by 
carefully selecting, year after year, proper seed roots, thus fixing the best form, color, 
texture,' and weight in proportion to the foliage. The latter should be reduced as 
much as possible without interfering with the elaboration of the Juices and the gen- 
eral health of the plant. In proof of this assumi>tion, witness the v/onderful improve- 
ment in ruta-bagas and mangolds by careful selection during the last few years. Form- 
erly they Vv^ere laj-ge-topped, rough, mauy-rooted, woody, unsliapely masses of vege- 
table gi'owth ; now they are not only more productiv^e, being larger, but symmetrical, 
beautifully tinted, line fleshed, and with tops surprisingly small in x>roportion to the 
bulbs. 

This matter of selection of sugar beets for seed, we Avill, however, leav^e to our 
European cousins, as our climate is not so well suited as theirs to the raising of the 
seed of this v^ariety, though it gives us ruta-baga seed superior to any which can be 
imported. The freshest seed is to be preferred, as plants from old seed sometimes 
shov/ a disposition to run to seed rather than to roots. When such a tendency exhibits 
itself the shoots should be cut off as soon as they apx)ear. 

PKErAKATIOX OF THE SOIL. 

The land selected for the crop, being of suitable composition and texture, should bo 
deeply plowed and harrowed two or three times. As an evidence of the value of deep 
plowing, it may be stated that in England beet roots have been known to stop drams 
three feet under the surface. The Germans plov/ eighteen inches deep fur this crop. 
Indeed, the deeper the soil the better, as every additional inch which the roots strike 
down enables them to drav/ nutriment from an additional hundred tons of soil per 
acre. In a well broken soil the roots will not be inclined to rise above the surface ; 
and here is another adviintage, as the saccharine matter is princi[)ally produced and 
stored up in that portion of the bulb which is under tlie surface. Neither will they 
fork, if the main root has a clear, unobstructed road before it. This should be weL 
looked to, as the rapid increase of roots is more from lengthening than from^au increase 
of diameter. In short, the weight of the crop seems to be more in proportion to the 
depth of cultivation than to the treatment with manure. It was an axiom of Tull 
that deep, thorough tillage may almost supersede manure. 

In England there is a popular opinion among farmers that their turuixis and mangolds 
are not so apt to grow with forked roots if limo is liberally used as a manure; and 
perhaps the use of lime in this culture would have the same effect. 

Aftei' the necessary plowing and harrowing the ground shouhl be furrowed out in 
furrows at thirty inches apart and eight inches deep, and a dressing of tivo hundred 
X:)Oundb ©f superphosphate yjcr acre applied in the furrows. The sub-soil plow, or 
breaker, should next be mn to the beam in these furrows to open a free inith lor the 
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tap-roots. After tliie, split tho ridges with the double inokl-board plow, covering the 
manure, and transposing the relative positions of ridgo and furrow. These new ridges 
should nest be well backed down with a triangular drag, or harrow reversed, by wuicli 
a smooth surface in presented for tho drill, with which a man, having a boy to pnli, 
will seed three acres a day. Tlie seed shonid be covered three-fourtlis of an inch to an 
inch deep; and, if the rcfpiisite conditions of gerniinatit>n are favorable, the plants 
will appear above the surface in about live or Ri>i days. Good crops have been raised, 
however, which did not show a sprout for nearly two weeks after seeding. 

To induce the seed to geruiinate, it nuist be subjected In the soil to the aclion of heat 
and moisture: of the iirst, (>0° Fahrenheit, or over; and of tho second, suliicient to 
swell the seed without causing decay. 

In the latitnde of Philadoli)hia the seed shor.ld be sown about th(i 1st of J.Iay — the 
sooner tlie better — as the Orst crop is generally the bebt, alth{)ngh there may be a 
greater tendency to run to seed tluui in later sown crops. 

When the young ])lants are half an inch high tlu^y should be side-scraped with 
the seveu-ivieh hoes previously referred to, and tlu^n cross cut with the live-inch 
hoes into clumps of three or four phmts — tlie clumps six in(;hes apart. These 
clumps will be reduced to one plant afterwanl by hand weeding. This will give 
about thirty-hve thousnrid plants to the acre. The ci'op should be kept tree from 
weeds, and the soil loose, that air and moisture may freely i)enetrate to the roots. 
With thorough cultivation the roots are not so liable to'snller from variations ot> 
temperatiu-e ; hence the grov.'th is more uniform, and as a conse(]uence the roots are 
less woody and less liabit; lO shoot to seed. During the entire culture great care mnst 
be taken not to injure tlie leaves of the plants, as with impaired lungs a healthy action 
is iinj)ossible. If the cultivation is properly attended to the e is no reason why the 
ro<jls should not average one and a half pound each, which, allowing tor bl.inks, of 
which there will always bo more or less, and for the ravages of grubs and wiro- 
worms, should give twenty tons to the acre. Last year, under extremely nn favorable 
circumstances — no rain having fallen for nine weeks — the writer raised fouri(;en tons 
of roots and three tons of tops of sugar beets to the acre. The av^erago weight of the 
roots was a fraction less than tifteen ounces, and the largest averaged a length of twelve 
inches, and the crown was four inches in diameter. 

When the roots are fully developed and ripe, which will be about tho first of Oc- 
tober, (and may be known by the stoppage of circulation,) they shouM be taken np; 
as, if they make a second growth under some atmospheric inlluenci;, a large ])ortion of 
the sacchariiui nuitter goes to form the leaves. On the other hand, the roots should not 
be disturbed before maturity, as the formation of saccluirine ^matter is most rapid at 
that period. The roots can be taken out by passing the subsoil plow under them, 
whicli, if it is run deep enough, will escape all but the extreme jioints, and by the 
saving in time nmrethan compeiiKate Ibr the loss of product. Grijat care must be taken 
in harvesting tJie roots tliat they be not bruised, as those thus injured are more 
apt to decay than otherwise; and those in a decaying condition produce juices which 
reqnire double filtration. When topping the roots for storing a jjortion of the crowns 
shonld be taken orf with the leaves, or the heat and dam])ness of the pits nuiy cause 
the end)ryo leaf buds within them to burst forth, and this would cause the loss of a 
portion of the sugar. These crowns are valuable as stock food. 

If the roots are to be kejjt for any length of time they should bo buried in trenches 
about two feet deep and two feet wide. The trenches should be divided, by earth par- 
titions, into sections of about twenty feet, so that the principles of decay which may 
exist in one locality may not be counnunicated to the whole. 

The roots should be lilled in up to the surface and covered with a conical bank of 
earth two feet high, that the air may be entirely excluded. The sooner roots intended 
for " [)itting" are buried after pulling the better, as the atmospheie will impair their 
value. The European growers have a proverb, " Out of the earth into the earth." 



AMERICAN DAIRYING. 

CHEESE MANUFACTUEE. 

The American cheese factory system, which originated iu 1851, had 
but a slow growth until the year ISGO, when only about a score of fac- 
tories were in existence, since which time its progress has been almost 
without parallel in our industrial history. The addition which it has 
made to the national wealth is indicated by the fact that the annual 
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production of cheese iu the United States has been increased from 
103,663,927 pounds in 1860, (a somewhat smaller product than that of 
1850,) to about 210,000,000 pounds in 1869 ; Avhile the exports have in- 
creased from 15,515,799 pounds for the year ending June 30, 1860, to 
51,097,203 pounds for the year ending June 30, 1868. 

So great an impetus was given to the manufacture in the season of 
1867, that shrewd business men felt lively apprehensions of glutted mar- 
kets and a revulsion in the trade. Their warnings had a beneficial ef- 
fect in restraining a too hasty rush into this comparatively new field of 
enterprise, but their apprehensions of disaster were not realized. Ameri- 
can cheese has met wdth an increasing demand in England — the market 
which absorbs nearly nine-tenths of our exports of this commodity — and 
all past experience justifies the opinion that a good article of American 
production will continue to find ready sale at lair prices. Our factory 
system is securing that uniformity in make so advantageous to the pur- 
poses of trade, and concentrated skill and capital are producing their 
legitimate efiects in a steady improvement in quality. English dealers 
acknowledge that American cheese is gradually acquiring an ascendency 
in their own markets, and in view of this state of things English agri- 
culturists are urging more emphatically than ever before the necessity 
of establishiQg cheese factories in their dairy regions, and are debating 
the best course to secure the adoption of the S3"stem. 

At a recent meeting of the Derbyshire Agricultural Society, England, 
Mr. Crompton, a i)rominent member, addressed tlie society on this sub- 
ject, which he characterized as of the greatest importance to English agri- 
culturists at the present time. Alluding to the extraordinary progress 
which has been made in cheese manufacture in the United States within 
a very short iieriod, he declared that it was a vital necessity to English 
dairy farmers that they should study the workings of the American 
system, and utilize the information which might thus be obtained. He 
pointed out the defects existing in the average of English cheese, and 
cited the statements of leading dealers iu proof of his allegations. For 
instance: An eminent importer in Liverpool, calling attention to the 
variation in quality and price of English cheese, said that Cheshire 
cheese was declining in quality, and that the greater portion of it was 
of very inferior quality ; also that, on going to Cheshire, there would be 
found a variation of 30s. per hundred- weight between the price of mid- 
dling cheese and tlnit of the very best. Mr. Crompton was of the opin- 
ion that as great a variation would be found in Derbyshire cheese. On 
the contrary, the American cheese received never varied more than 6s. 
per hundred- weight, and two-thirds of it did not vary morQ than 35. per 
hundred- weight. A retail dealer in the midland counties, whose annual 
sales amount to not less than forty tons, stated, by letter, that his 
sales are equally divided between English and American cheese, add- 
ing, " the sale of the latter has very much increased, and if the quality * 
continues to improve as it has done for several years past, the English 
factor wiU soon become independent of the English manufticturer, who, 
unless he improves the quality of his cheese, must give way before the 
American." The testimony of a large wholesale dealer at Leicester tended 
in the same direction. As to the improvement in American cheese, this 
2:entleman said that ^' since the factory system has been introduced into 
America, more regularity has been attained in the cheese ; it has been 
scientifically made, and out of thousands of cheeses there has been 
scarcely any variation in color and quality, which can not be said of the 
products of the best dairies in England.'^ 
The preference which American cheese is obtaining amon a the labor- 
23 
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ing classes in certain sections of England is strikingly exemplified in 
tlie information given by a cheese- seller in the town of Chesterfield, Der- 
byshire, who states that he sells thirty tons of American cheese to one 
ton of Derbyshire. This is in a neighborhood where the wages paid to 
miners and laborers amount to more than £25,000 in a fortnight, the 
greater part of which is spent in Chesterfield for provisions. 

The prosperous condition of the American cheese manufacture is in 
considerable degree owing to the formation in this country, within the last 
six years, of the various " Dairymen's Associations, the aim of which 
has been to thoroughly organize the efforts of this branch of industry. 
The earliest in date of these associations, and by far the largest and 
most important, is the American Dairymen's Association, formerly 
known as the New York State Cheese Manufacturers' Association, which 
was organized in January, 1864. 

The following summary of an address, delivered by I. M. Webb, at 
the annual session of this Association in January, 1870, contains some 
instructive, particulars respecting the cheese trade with England during 
the business season, commencing May 1, 1869 : 

Owing to a reduced available production in the United States, and a 
diminished production in Great Britain, during the year 1868-'69, the 
close of that year found market stocks of cheese of aU descriptions more 
completely exhausted than ever before. In consequence, there was a 
great demand for new cheese, and i)rices were high. The shipments 
from the United States in the spring of 1809 were of poor quality, and, 
though finding ready sales on account of the existing scarcity, did not 
give .satisfaction to dealers. The ]\lay manufacture was of excellent 
quality, and sold at very high rates. The June cheese was hurried to 
market in an imperfectly cured condition, and, though with this excep- 
tion, it was of superior quality, and rich in flavor, its failure in solidity, 
joined with the reaction from former exaggerated prices, brought on a 
rapid reduction in prices, and shippers suffered a considerable loss. In 
about two months the low prices touched again created a lively de- 
mand in the English market, and though much of the July cheese was 
imperfectly cured, arrivals were quickly cleared off* in time for receipts 
of August and September cheese, most of which was thoroughly cured 
and of very satisfactory quality. Sales were ready and prices advanced 
instead of declining, as in the corresi)onding period of former years, and 
rates for really choice cheese were well maintained throughout Novem- 
ber and December. Taking the season as a whole, there ^^as shown a 
decided improvement in average quality, and a larger proportion of 
really choice- cheese than'in any former year. 

The estimated consumption of American cheese in Great Britain, iTom 
May 1, 1869, to January 1, 1870, is 140,000 boxes (or 20 per cent.) more 
than the consumption for the like period of the year 1868, and 100,000 
boxes inexcessof thatof the corresponding period of 1867. iSTotw^ithstand- 
ing the increase in American production and in shipments, it appears that 
the price in New York on the 1st of January, 1870, if reduced to a gold 
basis, is equal to that at the commencement of 1869, and four cents per 
pound higher than at the opening of 1868. The high prices at the com- 
n^encement of 1869 w^ere a consequence of a decreased production for 
the season in Europe as well as in America. On the contrary, the sup- 
ply at the opening of 1870 was abundant. While a surplus of the wages 
of English laborers, resulting from the moderate price of bread during 
the current season, is stated as one cause of the increased consumption of 
American cheese in Great Britain, the more effective causes adduced 
are, the great improvement in its quality, and the judgment shown by 
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American dairymen in adapting themselve'S to the conditions of the 
English market. 

The report- of the American Dairymen's Association for 186^ enumer- 
ates 1,066 cheese and butter factories in the United States, against 803 
reported in 1868, and 572 in 1867. To 660 factories are attached 287,318 
co^vs, the number connected with the remaining factories not being re- 
ported. These factories are distributed among the several States as 
follows : New York, 824 ; Ohio, 85 ; Illinois, 31 ; Wisconsin, 31 ; Ver- 
mont, 29 J Massachusetts, 19 5 Michigan, 17 5 Pennsylvania, 14; Iowa, 65 
Kentucky, 5 ; North Carolina, Maine, Virginia, Tennessee, and Minne- 
sota, each one factory. The increase in the number of factories, as 
compared with the number reported in 1868, is 263, as follows : New 
York, 185 ; Ohio, 13 ; Illinois, 5 5 Wisconsin, 23 ; Vermont, 7 5 Massa- 
chusetts, 4 ; Michigan, 13 ; Pennsylvania, 9 ; Iowa, 3 ; Maine, 1. 

Forty-three factories in New York report averages ranging from 9.14 
pounds to 10.11 pounds as the quantity of milk required to make one 
pound of cured cheese, showing a variation of more than 10^ per cent., 
attributable in great measure to differences in the skill of the manu- 
facturers. In the same State, in 1868, the averages reported by thirty- 
eight factories ranged from 9.14 pounds to 10.32 pounds, showing a 
variation of nearly 13 per cent., and in 1867 the averages reported by 
twenty-seven factories ranged from 9.33 pounds to 10.50 pounds. The 
average prices of cheese per 100 pounds, at New York factories in 1869, 
ranged from $15 to $17 45, against $14 to $16 64 in 1868, and $11 50 to 
$14 67 in 1867. 

While the American dairy -factory system has attained great import- 
ance and prosperity through the instrumentality of cheese manufacture, 
leading dairymen point to the occupation of a wider field and to the 
attainment of a larger success in the future. As auxiliary to this suc- 
cess they emphatically advise the more general application of the co- 
operative system to the manufacture of butter, already made in factories 
to some extent. They show that such an application is entirely practi- 
cable, would be highly remunerative, and would be productive of im- 
mense advantage to the general community in securing a higher and 
more uniform quality o^ that great staple. The argument is a strong 
one ; and the aggregate gain which would result from such an improve- 
ment in quality may in some measure be appreciated when it is consid- 
ered that the value of the annual cheese product of the country, 
estimated at not less than $36,000,000 for the year 1869, bears but a 
small ra\;io to the value of butter annually manufactured, the value of 
the latter for 1869 being estimated at nearly $210,000,000. 

X. A. Willard, well known as a high authority in dairy matters, 
shows that, at present prices of first qualities of butter and cheese, a 
stated amount of milk is capable of yielding a much larger profit in the 
former product than in the latter 5 and that the extensive application 
of the factory system to the manufacture of butt(ir will not only give 
large pecuniary returns to tho^e engaging in the enterprise, but, by open- 
ing new fields to competition, will prevent all danger of over-production 
of cheese, and secure that just balance between different branches of the 
lairy interest which is essential to their highest prosperity. 

In regard to the manufacture of butter and cheese from the same 
uilk, he states that at certain seasons of the year the night's milk may 
J6 skimmed, mixed with the full milk of the morning, and manufac- 
Aired into cheese which will not show any inferiority to that in which 
ill the cream of the milk has been employed, and that repeated experi- 
;nce disproves a hitherto common opinion tq ^1^^ contrary. Th^ philoao- 
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phy of the case is illustrated by the fact that when the entire cream is 
used in the cheese it cannot be retained throughout the process of 
manufacture. Mr. Willard calls attention to the necessity of improve- 
ment in curing-rooms for cheese and to the best methods of maintaining 
them at a low^ even temperature during the summer. In regard to the 
requirements of the home market he observes that there is a want of 
cheeses of the Stilton shapes, weighing ten to fifteen pounds each, and 
states that on a visit to the West in the fall of 1869 he found dairymen 
there manufacturing such cheeses and selling them at 30 cents per 
X)onnd. 

TsT. W. Woodlin, of Korth Carolina, reports facts showing the fitness ot 
the Alleghany range in Virginia, North Carolina, Tennessee, &c., for 
the dairy business ; the whole region being of suitable temperature, and 
well watered, the mountains producing heavy crops of sweet, nutritious 
pasture grasses. Ho states that, since the agricultural and geological 
survey of North Carolina by Professors Emmons and Kerr, there has 
been manifested a disposition toward a radical change in the agriculture 
of the western part of the State, some of the citizens now making grass 
their leading crop. There are three cheese factories in Buncombe 
County; and notwithstanding many disadvantages they have given 
satisfactory results. The Elk Mountain Cheese Factory, established in 
1868, by a gentleman from Oneida County, New York, is the only one 
which has yet formally reported to the American Dairymen's Associa- 
tion. This factory is situated on a farm elevated 3,000 to 4,000 feet 
above tide- water. Its cows give a full yield of excellent milk, and 
the cheese is of first quality. The dairy season in that locality is eight 
months in length ; the cows require feeding about four months, and 
shelter during half this period. Mr. Woodfin also reports that in 
Western North Carolina good farms, suitable for dairy purposes, can be 
bought for $5 to $15 per acre. 

Some interesting particulars concerning movements in prominent 
cheese and butter districts are contained in the following statements — 
the first of which exhibits, in tabulated form, the shipments of cheese 
and butter from Herkimer County, New York, during the years 1864 to 
1869: 



Years. 


snirMEXTS. 


Years. 


SHirMENTS. 


Years. 


siiiraiEXTs. 


Cheese. 


Butter. 


Cheese. 


Butter. 


Cheese. 


Butter. 


1H64 


Founds. 
16, 767, 999 
16, 808, 352 


Founds. 
492, GT3 
313, 755 


1866 


Founds. 
18, 172,913 
16, 772, 031 


Pounds. 
232, 961 
204, 365 


1868 

1869 


Founds. 
15, 734, 920 
15, 570, 487 


Founds. 
241, 682 
204, 634 


1865 


1867 








The following table exhibits the shipments from St. Albans, Yermont, 
during the years 1851 to 1868 : 


Tears. 


SHIPMENTS. 


Years. 


SUH'SIEXTS. 


Years. 


SIIirMENTS. 


Cheese. 


Butter. 


Cheese. 


Butter. 


Cheese. 


Butter. 


1851 


Founds. 
555, 258 
601, 969 

1, 122, 703 

1, 035, 376 
966, 237 

1, 228, 123 


Founds. 
1, 192, 968 
1, 149, 235 
1, 939, 354 

1, 712, 404 
1,715, 127 

2, 393, 668 


1857 


Pounds. • 
825, 102 
1, 204, 893 
1, 247, 288 
1, 984, 000 
1, 481, 716 
1, 281, G02 


Founds. 
2, 864, 745 
2, 713, 309 
2, 424, 969 
2, 566, 700 
2, 732, 209 
2, 420, 370 


1863 


Pounds. 
921, 842 
923, 210 

1, 174, 261 
882, 495 
925, 357 
948, 276 


Pounds. 
2, 863, 57e 

2, 472, So'J 

3, 035, 25-; 
2, 617, 09;; 
2, 720, 284 
2, 606, 88( 


1852 


1858 


1864 


1853 


1859 


1865 


1854 

1855 


1860 

1861 


1866 

1867 


1856 


1862 


1868 
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The report of the Ohio Dairymen's Association states that more than 
four millions of pounds of cheese were shipped from Wellington^ Ohio, 
in 1869. 

The dimensions assumed by the dairy interest in parts of the West 
where the factory system has recently been inaugurated are exemplified 
in the section around Elgin, Illinois, which has been settled little more 
than thirty years. In this district, having a diameter of about twenty- 
five miles, there are 7,000 cows, valued at $350,000. In 1869 the dis- 
trict produced 1,301,056 pounds of factory cheese, and shipped over 
1,600,000 gallons of milk, chiefly to Chicago. There was also an esti- 
mated production of 200,000 pounds of butter. The amounts of cheese 
and milk marketed in 1869 show an increase of 50 to 60 per cent, over 
the quantities marketed in 1868, and 200 to 300 per cent, over those of 
1867. 

The organization of the Northwestern Dairymen's Association is at 
present almost entirely confined to the States of Illinois and Wisconsin. 
The fourth annual report of this association, recently issued, gives evi- 
dence that the dairy products of those States are improving in character, 
and that western cheese and butter will ere long attain a higher stand- 
ing in the general market than they now hold. The remarks of mem 
bers at the annual meeting evince a thorough appreciation of the defects 
(Which have hitherto attended the manufacture, and of the injurious 
effect which shipments of inferior products have hitherto had on the 
reputation, and consequently on the market value, of western cheese 
and butter, especially the latter. A common interest, therefore, prompts 
to the diffusion of improved methods of manufacture. 

C. H. Wilder, of Evansville, Wisconsin, remarked that, notwithstand- 
ing the prosperity of western cheese manufacture, its growth does not 
keep pace with the consumption , a greater amount of cheese having 
been imported into the iNTorthwest during 1860 than during any previous 
year. The increase of product would have been more rapid had not the 
want of skilled labor deterred the farmers of large sections of tlie West 
from engaging in dairy operations. Cheese-making, at the present day, 
is a science, requiring skill and experience,* and to be successful needs 
the proper co-operation of the milk producer. Even in the older regions 
of die East dairymen are often careless in selecting stock, and in feed- 
ing, milking, and general treatment^ and in the West, where dairying 
is of more recent date, these defects in practice are of still greater mag- 
nitude, and the results are visible in diminished quantity and inferior 
quality of milk. 

In illustration of the different results consequent on judicious or inju- 
dicious management, a special committee, of the association offered the 
reports of certain dairies exhibiting for the season an average net j)rofit 
of $80 for each cow, while other dairies report a net profit of only $40 
per cow. The committee estimate that the average expense of feed for 
each animal could not have varied more than ten dollars in the cases 
named. 

The attention of the association was directed to the necessity of the 
more careful packing of butter, and of adopting a style of cooperage better 
suited to the preferences of the eastern marketj to the advantage of a 
studious cultivation of the better qualities of grasses^ to the very com- 
mon neglect to provide pure drinking water for cows, and the consequent 
injury to the quality of milk, enhancing liability to fermentation; to 
the common but reprehensible method of cooling milk for the factory 
by adding to it a small portion of ice, thereby damaging the flavor and 
keeping quality of the milk; and to the very general inferiority of June 
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and July cheese in respect to keeping qualities, and the methods by 
which this defect may be in great measure overcome. 

E. E. Stone, secretary of the association, speaking of the immense 
increase in the western demand said that, previous to 1860, with prices 
ranging from iive to eight cents per poundj there was but little call for 
cheese, which now. notwithstanding the comparatively high prices, is 
almost as great a staple in the country groceries as tea, coffee, and 
sugar. 

In the large dairy regions, associated producers and manufacturers 
have, at an early stage, appreciated the necessity of stringent regula- 
tions concerning milk delivered at factories. In March, 1869, the Illi- 
nois legislature, following the example set by the State of New York a 
few years ago, passed an Act to protect butter and cheese manufac- 
turers.^^ This act forbids, under penalty of a fine of not less than $25, 
nor more than $100, the sale or supply to any cheese factory in the 
State of milk which has been diluted with water, or in any way adul- 
terated, or from which any cream has been taken, or from which has 
been reserved any portion of 'the strippings." A like penalty is to 
be enforced against the supply of milk that is tainted or partly sour. 

The discussions at the sessions of the several associations bring out 
very clearly the great defects which exist in the average character of 
dairy animals in common use, and the necessity for more attention to the 
breeding and selection of stock as a means for securing more profitable 
returns. These representations by no means overrate the disadvan- 
tages to which dairymen are subjected by reason of inferior stock. In- 
formation communicated to this Department by the proprietors of a 
dairy of eight hundred cows, near St. Louis, shows an average daily yield, 
for each cow actually in milk, ranging from five quarts through Novem- 
ber, to seven aiid two-tliird quarts in May and June — and this under 
liberal feediug-. In the older States of the East, with convenient access 
to large markets, and under the force of long-continued competition, 
the average character of dairy-stock is raised to a higher standard, and 
the dairymen of Eastern Masssachusetts hold that a cow that does not 
average ten quarts per day through the greater part of the milking sea- 
son should be fattened for the butcher. Yet, even in that region, great 
difficulty is experienced from the current methods of replenishing dairy 
stock by })urchase from dealers who have themselves been obliged to 
collect from miscellaneous sources, whereby frequent disappointments 
occur in regard to tlie temper of the animal and the amount and quality 
of yield. One great requisite for the general improvement of dairy stock is, 
that the business of breeding for dairy purposes, as a specialty, should 
be extended far beyond its present limits. With proper care and skill 
this business must continue to be profitable, and should especially com- 
mend itself to agriculturists in those sections where land is cheap and 
good pasturage easily atlainal^le. Only skillful and continuous exi)eri- 
ment can fully determine the extent to which the improvement of dairy 
stock can be carried, but when a seven-eighths Jersey cow is found gis- 
ing, for nine months, on no more than fair feed, a daily average of nearly 
nineteen quarts of superior quality, and for the entire year an average 
of seventeen q uarts, it is safe to say that there is yet room for further 
improvement even in the well- managed dairies oi* Middlesex. There 
the dairy average is not more than ten quarts per day throughout the 
nine months, and the increase of nearly nine quarts per day would rep- 
resent an increase of pecuniary profit, amounting to at least $90 for the 
nine months. While it cannot be expected that such a product will be 
attained in the ordinary course of dairy farming, it is evident that, with 
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better facilities for procuring approved stock, an increase might easily 
be made on present averages. 

The action of the several dairymen's associations is developing a more 
general appreciation of the principles of breeding and of feeding — prin- 
ciples which are of great practical importance, even to the particular 
manufacture to which these associations are at present specially de- 
voted, and for the permanent prosperity of which they are so energetic- 
ally laboring. This prosperity they propose to secure by continuing 
the improvement which has been made in the quality of American 
cheese, thus maintaining and enlarging its reputation in foreign markets, 
and encouraging the increasing demands of the great home market, on 
which more than on any other field of consumption depends the profit 
of manufacture. The whole movement of dairy association affords to 
other branches of agricultural industry a most suggestive illustration of 
the beneficial results which fiow from concerted and well-directed en- 
terprise. 

BUTTER MAKING. 

Why is it that when superior butter brings twice the price of poor, 
there is so much that is decidedly unfit to eat? The art of making a 
good article has long been known, in all civilized countries, by thou- 
sands of people, still there is probably in no country a supply of the best 
for a tenth of the population. Some one recently asked, in the New 
York Farmers' Club, why plain directions for making good butter could 
not be published with a prospect for their general adoption. A veteran 
member replied, with something of human i)hilosophy in the remark, 
that human nature was so perverse that few would follow any but the 
peculiar method early taught and long x)racticed. In many a city mar-- 
ket a buyer of good taste may test the stock of a dozen stalls before 
finding one that offers a satisfactory sample ; yet while the buyer hon- 
estly and properly says, ^^it is naught," the seller, perhaps, with equal 
honesty, declares it is " all right/' either because it was made in his own 
family, or suits his own taste perverted with a thousand samples of 
poor or medium quality. So many a dairy- woman, proud of her achieve- 
ments, sends her produce to market with first-rate expectations and re- 
ceives in return a third-rate price. Yet while it may naturally differ, a 
really good roll or tub of solid, fragrant, sweet, golden butter will always 
find an appreciating purchaser and obtain a good price. 

How can there be general improvement, approximation to perfection 
in quality, and avoidance of soap-grease bearing the misnomer " cook- 
ing butter 

Hoping to lead to a practical solution of this problem, while despair- 
ing of offering anything actually new on the subject, we propose to give 
a view of the methods by which the most noted and acceptable butter 
of the country is made. It will be seen that methods vary, and that 
fine butter is made in many different ways, and yet it will be observed 
that there are certain iirinciples which rule in all, and that there is 
really less difference than appears; and these very differences prove the 
possibility of general improvement and comparative uniformity by at- 
tention to essentials. 

To find the first of these essentials it is necessary to go back to the 
pasture, and secure sweet and nutritious grasses, as milk and butter of 
the finest quality cannot be produced upon weeds, sour grasses, or dis- 
tilled slops. Then the co^vs, selected for hereditary excellence as elab- 
orators of superior milk, should be gently treated, carefully and rapidly 
milked by the same person at regular intervals. The milk and cream 
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must be kept at an even and comi^aratively low temperature, in a per- 
fectly clean place, free from odors of every description ; and the utenslis 
and vessels must be kept scrupulously clean, scalded tlioroughly after 
use to prevent the development of cryptogamic germs 3 if in winter, 
milk and cream must not remain at so low a temperature, or be kept so 
long, as to become bitter. Then the butter, after churning, must be kept 
at a reduced temperature, worked thoroughly without much pressure in 
such a manner as to exhaust the buttermilk or added water, but not so 
as to break down the grain of the butter and render it greasy. Not- 
withstanding the fact that a very good article has been made by work- 
ing with the hands, it is an uncleanly practice, not so well adapted to 
rapid and complete expulsion of buttermilk as approved mechanical 
appliances. 

A study of th6* peculiarities of the modes of making the most popular 
brands of butter will reveal how fully the best practice agrees in the 
above essentials. We first describe the method adopted in making the 

^qEW YORK FACTORY BUTTER. 

In the New York butter factories, the milk rooms are constructed with 
a view to thorough ventilation, and are provided with water tanks sunk 
in the earth, and arranged for a depth of eighteen inches of water. There 
should be a constant flow of water through the vats to secure a uniform 
temperature, which should not be below 48o, nor higher than 56°. As 
soon as the milk is delivered it is set in tin pails eight inches in diame- 
ter and twenty inches deep, the milk standing at a depth of seventeen 
inches in the pail. Milk cooled in this way throws up its cream rapidly, 
^ and the uniform temperature of the cream has a favorable effect on the 
'churning. Good milk thus treated will keep sweet for thirty-six hours, 
even in the hottest weather, and as much cream may be obtained as 
from milk in shallow pans. The cream will nearly all rise in twenty-four 
hours, and should be taken off before the milk sours. The butter makers 
of Orange County prefer the old-fashioned dash churn, and add cold 
water in summer and TV'^irm in winter, at the rate of sixteen to thirty 
quarts of water to fifty quarts of cream. Tlius the temperature of the 
cream in summer, when churning is commenced, is brought to about 
6O0, and in Avinter to about Go^. It is preferred that forty -five to sixty 
minutes be employed in churning. The butter, after being taken from 
the churn, is thoroughly washed in cold spring water, and after salting 
and working is allowed to stand a certain length of time, for instance, 
from morning till evening, Avhenit is carefully packed in strongly hooped 
and perfectly tight oak tubs, and strong brine is poured in to fill inter- 
vening sx)aces. 

THE PHILADELPHIA METHOD. 

The description of the manufacture of the famous and costly Phila- 
delphia print " was given in detail in the Eeport of 18G7. Great care, 
uniformity, and system characterize all its processes. The milking is 
done quietly and rapidly, the same milkmaid always attending to the 
same cows. The spring-house is usually of stone, on a side-hill, the 
floor covered with running water, and therefore always cool and f»ee 
from odors. Deep tin pans, painted on the outside, with bails for hand- 
ling, are hlled to the depth of three inches, placed on an oak floor, and 
surrounded with cool, clear v/ater of a temperature ef 58°. The cream 
is taken off* in twenty -four hours, kept in deep vessels holding twelve 
gallons, and stirred whenever a new skimming is added. A barrel 
churn is used, the churning lasting an hour, Avhen a little cold milk is 
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added to cause the butter to gather. The buttermilk drawn off;, ice-eohl 
water is twice added, a few turns given to the churn each time, and the 
last water is scarcely colored with milk. A gentle rocking motion of 
the churn soon collects the butter, which is left two hours to drain oft 
the remaining water through a small hole made for the j)urpose. The 
butter is worked by a corrugated wooden roller, revolving on a shaft 
supported over the center of the table, which also revolves under the 
roller. Beveled blocks at each end of the roller force the butter from 
the ends toward the center, so that the rolls are broken each time in 
fresh places. The roller does not quite touch the table, and there is no 
crushing of the particles, but a separation of the mass with a slight 
pressure which permits water or buttermilk to flow away. A cloth 
which has been wrung dry in cold spring water is repeatedly pressed 
upon the butter until not a particle of moisture is seen npon it as it 
comes from the roller, and the butter begins to adhere to the cloth. 
This is called ''wiping'' the butter. An ounce of salt to three pounds 
of butter is then thoroughly worked in by the aid of the same machine. 
Thus the processes are all conducted without any manipulation of the 
butter by the human hand. It is finally weighed out and put up in 
pound prints. One hundred pounds are churned in one hour and 
prepared for market in another, and deposited in tin trays and set in 
water to harden. The next morning it is wrapped in damp cloths, each 
pound by itself, put in a tin case upon wooden shelves, with two com- 
partments of pounded ice to keep it cool, and surrounded by a thor- 
oughly made cedar tub, it is sent to market and sold (often) at a dollar 
a pound. 

VEllMONT nUTTER. 

The Green Mountains have been famous for good butter, and the best 
dairymen of that region keep the milk in cool, well ventilated cellars in 
summer, and in a sweet, clean milk-room at other seasons. The tem- 
perature desired is about 60^, and when it is reduced to 50° they scald 
the milk, and thus i)revent bitterness, labor in churning, and loss of 
color. The milk is strained and set as soon as it is drawn, and skimmed 
before it becomes thick, generally in twenty -four hours when the tem- 
I)erature is up to 60°, but much longer in proj^ortion as it is colder. 
Many prefer to stir the cream every twelve hours, and sprinkle over the 
top with fine salt. When the butter has ''come,'' the buttermilk is 
drawn off and cold water or ice water turned in, and tlie butter thor- 
oughly worked till rid of buttermilk. , and if it is then "crumbly or 
spongy" the water is worked out by hand, very carefully, to prevent 
injuring the grain and rendering it greasy. David Goodall, in the St> 
Johnsbury Times, thus describes the mode of packing : 

While the butter is warm, and as soon as saltedj put it into the tub and pound it 
do^n solid ; and, if it does not hll the tub, cover it with a cloth, and put on it a pint 
of brine. Fill the tub within one inch of the top ; cut a cloth one iuch larger than 
the butter and spread it on the top of it ; then cut another cloth, one inch larger than 
the last, and lit it on the top, spreading evenly and turning up each edge on the in- 
side of the staves ; but it must not liaug over, as it v. ould draw brine out. Cut a 
bar of sweet wood, two inches by half an inch, and ht it on the butter ; bore through 
the stave into each end of the bar, and put in a wooden pin tight to keep the bar in 
place ; till the tub with luie salt, and till again with brine, and keep it full. Some put 
in one-fourth inch of iine salt at the bottom of the tub and cover with a cloth. I 
think the cloth without the salt sufticient. 

PRACTICE IN OTHER NOTED DAIRIES. 

S. Edwards Todd, of New York, after advising the milker to be care- 
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ful to enter ui^on his or her duties with clean hands, recommends the 
butter maker to " set the milk in an apartment as neat and sweet as a 
bee-hive 5 and, if possible, let the cooling breezes from the green hills 
pass in one window over the milk, and out at another window. As soon 
as a thick cream has risen, remove it, with as little milk as practicable ; 
and the sooner the cream is churned the better the butter will be. 
Never allow the cream to rise in temperature above 04o F. If it 
can be kept at 60^ the butter will be all the better tor it. After 
churning, remove the butter with a clean ladle into a clean butter 
tray or worker, never touching it with the bare hands. Then, with 
the sharp edge of the ladle, make deep gashes all through the but- 
ter, and the buttermilk will flow into the gashes thus made ; and when 
the gorge is thus closed, the liquid will flow away. After butter- 
milk has once been liberated by gashing the butter, it is not practicable 
to conflne either water or buttermilk again in the butter. Keatness and 
proper temperature are fundamental requisites in making a choice 
quality of butter." 

A correspondent of the New York Farmers' Club, writing from 
Adrian, Michigan, makes the following suggestions : 

Set your milk where the wind will not blow on it, for the wind dries the cream, and 
dried cream will not make butter. In warm weather keej) your cream still, for if you 
want your cream to become sour, stir it often. Very sour cream will not produce a 
good quality of butter. In cool or cold weather, don^t think that you must let your 
milk set until it is sour before you take oli the cream. Forty-e-ight hours is sufficient 
length of time for milk to produce all the cream it is capable of producing. In a right 
temperature it will rise in a less time. Much poor butter is the result of bad manage- 
ment of the cream. It is a good plan in warm weather to save strippings, about a 
quart, night and morning, from each cow, and churn every day. Churn your cream 
as cool as possible in warm weather. Much butter is spoiled by churning the cream 
too warm. If your butter comes rather warm, put in twice the salt you usually do, 
work your butter just enougli to mix the salt well through it, and set it away in a 
cool place for twenty-four hours, then take it up and work it over. Much of the salt 
wiU be dissolved and will work out. Thoroughly cleanse your butter with salt. Use 
no cold water about your butter, for you cannot cleanse butter or any other lump of 
grease with water. Some women talk as though butter Avas not fit to eat unless it is 
first washed with cold water. If butter is not fit to eat without being Avashed with 
water, it is not by being washed. Water always damages butter. Butter that is 
washed with water is not fit to pack, for it will not keej). When the brijie which 
oozes from your butter, as you Arork it, is clear, that is, clear from milk, it is worked 
enough j don^t give it another stroke, except to get it into shape. Pack your butter 
in perfectly clean vessels, and keep it well covered with strong brine. When you use 
your butter, set it on the table just as you cut it out of the tub, for it is injured it 
worked after it has been packed. If all butter was made after this plan we would see 
but little that is poor. 

At one of the meetings of the club of the Union County (Ne^Y York) 
-Agricultural Society, Mr. H. W. Garret^ whose dairy i^roduct is repre- 
sented as of excellent quality, gave in substance the following direc- 
tions : Everything pertaining to the entire work of butter making should 
be kept scrupulously clean. Forty hours is the average period of time 
for a pan of milk to remain prior to skimming. It is necessary for the 
milk to sour before tlio entire cream can be obtained. If the atmo- 
sphere is such that the cream becomes rancid, immediately skim. 
Skimming at the proper time is absolutely necessary. The milk room 
should be kept at 61°. Twice a day stir the cream in the jars; let 
those jars stand in the coldest place in summer. When churning is 
necessary, let the cream be at G2^. Use a dash cliurn, wiiich is superior 
to any other. When the globules are about breaking, reduce the 
temperature to GQo. Do not wash the butter. Work it as little as 
possible; too much working makes it salvy, and washing destroys the 
tiavor. 
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THE BEST WESTERN MODE. 

Western butter has not heretofore enjoyed a high reputation. It is 
possible that rank grasses and noxious plants may have been an ele- 
ment of this disrepute ; impure water in some places may have had an 
influence ; but the main cause has been a lack either of care or skill in 
the butter maker. It is rapidly improving, and while it commands a 
price less than that paid for New York butter, a considerable quantity 
is forwarded to the eastern seaboard, and some of it is of really supe- 
rior character. It is probable that individual dairies may be found 
which produce an article unsurpassed by the best Orange County or 
Philadelphia products ; yet these must be few compared with the aggre- 
gate number of western dairies. The intelligence, skill, and care evinced 
by many butter makers of the prairies will prove a leaven that may be 
expected to work wonders in the general improvement of the butter of 
that great section. The following directions for butter making, by Mrs. 
M. A. Deane, of Farina, Illinois, recently received a prize from the 
Messrs. Blanchard, churn makers at Concord, New Hampshire, as a 
model exposition of the subject and of general application : 

Management of the milk. — ^The advantage gained during the hot season by the rapid 
and complete cooling of milk as soon as it comes from the cow can hardly be over- 
estimated, as recent experiments show that the miUi thus cooled will keep sweet 
much longer and yield its cream more readUy and more abundantly ; and as aU expe- 
rience has proved that the quantity of butter made depends greatly upon keeping the 
milk in such a state as to secure all the cream, a saving of labor is effected by this 
process, as the milk, when cooled to the required temperature, (60°,) may bo set in 
deeper vessels, thus diminishing greatly the number of vessels required, and, conse- 
quently, the labor of cleansing them. 

In a large dairy the washing and scalding of the shallow pans so much in use, is 
always a laborious and tedious process. There are many methods, more or less simple, 
for cooling milk. Patents have been granted for various plans, and many enterprising 
dairymen are testing ingenious devices of their own with excellent success. If it is 
not convenient to procure a cooler, the milk may be cooled setting some large pails 
into a trough or box partly filled with very cold water, and pouring the milk into 
these pails as fast as it is drawn from the cows, allowing it to stand until of the re- 
quired temperature — if necessary, renewing the water. 

The pails used in milking should be of tin, never of wood. It is very difficult, al- 
most impossible, to cleanse wooden pails so perfectly that they will not impart some 
degree of aciditj^ to the milk, though it may be an insensible degree. Owing to this 
fact, some factories make it an absolute requisition that only tin pails shall be used by 
those who furu^ish them with fiailk. 

The dairy room. — Much of the success of butter making depends upon the fitness of 
the place or room where the dairy is kept, and upon its condition as to cleanliness and 
freedom from taints and odors of every description. If a cellar is used, it should be a 
dry one, and perfectly clean to the remotest corners, having no hidden remnants of de- 
cayed vegetables or fruit, or anything which could possibly ofiend the most delicate 
olfactories. If a room in the dweUing house is used, or a milk house built separately, 
which is perhaps better, it should not be situated near a hog-pen, stable, or anything 
of the kind, nor should anything likely to impart its odor to the milk, as smoked ham, 
codfish, onions, or even potatoes, be allowed a place in the room. Nothing will receive 
a taint more easily than milk or cream ; and all bad odors absorbed by the milk are 
certain to be concentrated in the butter, they not having the accommodating disposi- 
tion to run off" with the buttermilk. We have known butter to be spoiled in conse- 
quence of the milk standing in the room with a smoky furnace, and it is sometimes 
sensibly affected by the smoke of burnt grease and other unpleasant smells from the 
cook room. So if a milk room communicates with a kitchen the door should be kept 
closed. 

Tem2:)erature. — The milk, whether in a cellar or in a room above ground, should be 
kept cool in the summer, never being allowed to reach a temperature above 60°, though 
it may fall below that without detriment. Milk should be set upon racks, rather than 
shelves, so that the air may circulate freely under it as well as over and around it. 
Racks are made in various ways ; the most convenient that we know of is constructed as 
follows: Take a 6 by 6 pine post, of a length suited to the height of the room, place it 
upright upon a pivot so that it wiU revolve, and nail slats of half-inch stuff' to each 
side of the post, at such intervals as will give room for the pans or other vessels used. 
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Two sucli slats, nailed t,o opposite sides of the post, will support two pans of milk, ou6 
on each side of the post. The rotary arrangement enables one to stand in the same 
place to skim a whole rack- full of milk. If pans are used, the seamless ones are best, 
but deeper vessels, either of tin or earthenware, are perhaps preferable, provided the 
milk is cooled before being set. 

JFasMng the utensils. — The greatest care is requisite in cleansing these vessels, of what- 
ever material or form, as also of all the other utensils employed in butter making. 
This is a matter of much greater importance than many suppose, as the smallest neg- 
lect in regard to it is sure to tell upon the cream and butter. The pans and pails 
should be washed thoroughly, in two waters, eacli time being made as clean as possible 
with the water used ; they should then be scalded thoroughly with boiling water. It 
is not sufficient that the water should be tolerably hot — that it should steam in the 
kettle, or anything of the sort; it must "dance as well as sing." The churn, butter- 
bowl, and ladle, or butter- worker, if one is used, should be washed and scalded with 
equal care, and all should be carefully w^iped and dried, unless some arrangement is 
made for drying in the sun, which will do very well for tin and earthenware, and save 
the labor of wii3ing. In summer it will be necessary to see that all utensils are cooled 
perfectly before using them. 

Skimming— The milk should be skimmed as soon as all the cream has risen, and be- 
fore the milk has thickened. The exact time required for the cream to rise will, of 
course, depend upon the temperature ; but a little experience will enable one to tell. 
At the time the cream should be removed it will have a bright, healthy appearance, a 
rich, yellow, uniform color, and such an adherency of particles as will enable one, 
sometimes, to remove the entire cream at one dip of the skimmer. If allowed to stand 
too long^ without skimming, both the quantity and quality of the cream will be seri- 
ously anecfced. The surface will become discolored, blotched, and knobby, while un- 
derneath, the cream is rapidly yielding to the corrosive tendency of the acid in the 
milk. The thickest cream may be as surely destroyed by standing on the milk as 
would be the firmest fabric in a bath of sulphuric acid. When thus destroyed, the 
cream is replaced by a thin, watery substance, having no resemblance to cream or milk. 
These facts, w^hich may be easily verihed, show how essential it is that the cream 
should be taken olf before the milk has acquired any great degree of acidity. Yet, in 
order to make the largest quantity of butter, care must be taken not to remove the 
cream too soon. Many neat, thrifty housewives make a practice of "skimming up" 
all the milk at stated intervals, so as to be through with the job. This is, of course, 
very pleasant, but it involves considerable loss, as they do not get the full cream from 
the newest milk. The milk should all be skimmed at the same age, provided it has 
had the same conditions as regards temperature, &c. It folloAVS, then, that some milk 
should be skimmed every night and morning. 

Winter treatment— It will be found that in winter milk and cream require somewhat 
different management. The effort must now be to kee]> the milk warm enough rather 
than to keep it cool ; and a failure in this respect will very materially affect the quality 
of the butter. If the milk is very much too cold, it will have to stand so long for the 
cream to rise that it will become bitter often long before it becomes sour, and the 
quality of bitterness will be still more apparent in the butter. To prevent this, the 
milk should be kept at a temperature of 60^ if possible ; if not, the milk may be scalded 
as soon as strained, and the cream will then have a fair start before the milk has 
parted with this extra heat, unless the place where it is kept is very cold. If scalding 
is not found sufficient, two or three spoonfuls of sour milk (which "^has soured quickly 
and is not bitter) may be added to each pan of milk when it is set away. This will 
help to sour the milk and cause the cream to rise quicker, thus making it less liable to 
become bitter. It may also help to prevent bitteruess to salt the go\xs often, and see 
that they do not eat decayed vegetables or any substances which may impart a bad 
taste to the milk. 

The cream should be kept at about the same temperature, (60°,) and should be well 
stirred as often as new is added. It should not bo kept too long before churning, 
never more than a week — four or five days is better. 

Churning. — The cream should be churned at a temperature of 62° or 63°. A great 
deal of experience may enable one to guess at this temperature Avith tolerable clever- 
ness, but it is better to .use a thermometer and be sure. This temj)erature will be 
increased during the process of churning to 68° or thereabouts, when the butter will 
come. If it should be hard and granular, refusing to come together well, throw in a 
little warm water, churning all the while, and the butter will soon be gathered and 
ready to take up. 

Sweet cream should never be mixed with sour cream Just before churning, as sweet 
cream is much longer coming, and hence likely to lose itself in the buttermilk. To salt 
the cows once a week is generally believed to facilitate the process of churning. In case 
they have not been thus salted, some put a little salt into the cream before churning; 
but we think that in most instances where butter is very long coming, it is owing to 
the temperature of the cream. It may be so cold as to require churning all day to 
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briug the butter; a tax upon one's iiatience and strength, if performed by hand, equal 
lo the cost of a dozen thermometers. 

Coloring. — As a rule it is absolutely essential in the winter to color hutter, in order 
to make it marketable, or at all attractive as an article of table use at home. There 
may be a possible exception to this rule in cases where cows are fed largely upon yel- 
low corn meal, pumpkins, carrots, &c., but this does not lessen the importance of the 
rule. Of the various substances used in coloring butter, we think that carrots (of the 
deep yellow variety) give the most natural color and the most agreeable flavor. An- 
notto, however, is principally used, and with most satisfactory results. Some of the 
most celebrated butter makers in the country color their butter with pure annotto, 
giving it a rich, deep orange color. They do not aim to produce the color which is 
natural to summer butter, but one considerably richer ; coloring it both summer and 
winter. If carrots are used, they should be grated, the juice expressed through a thin 
cloth, and put into the cream just before churning. A small quantity of annotto, dis- 
solved in warm water or milk, may be used in the same way, and with similar results ; 
but a richer tint is produced with annotto by coloring the butter directly. To prepare 
the annotto for this purpose, steep it in butter for some hours over a slow fire, then 
strain through a fine cloth into a jar and keep in a cool place. When ready to work 
the butter, melt a small quantity of this mixture and work it in carefully. A small 
proportion of turmeric is sometimes mixed with annotto and prei)ared in the same 
way. With this method of coloring, an inexperienced hand is in danger of working 
the butter too much, in the effort to produce the same shade of color through the 
entire mass, which is, indeed, a difficult attainment for a novice. Coloring in the 
cream oljviates this difficulty entirely, the butter being of a uniform color when taken 
from the churn. 

Salting and worlcing. — ^While salt is not to be undervalued as a preserving agent, it 
must be remembered that too much of it destroys or overpowers the fine flavor and 
delicate aroma of the best butter. Be careful to preserve all the sweetnes of the fresh 
butter, salting just enough to remove its insipidity. It is important to use the best 
salt. " Ashton's factory iilled" has gToat fame, and is extensively used. But any one 
can test the purity of salt, and perhaps other brands of Liverpool salt may be foun^ 
equal to Ashton's. Pure salt is perfectly white and destitute of odor. It will dissolve 
in cold water without leaving any sediment or throwing any scum to the surface, and 
the brine will be as clear as pure water, and entirely free from any bitter taste. Pro- 
fessor Johnson says, in the American Agricultural Annual, 18G8, that the ''Onondaga 
factory filled must take rank second to none, provided the ingenious processes of Doctor 
Goessmann, which were employed in Syracuse a few years since, are still in use.'' 
The buttermilk should be nearly all worked out and the butter well washed before 
salting. Washing may abstract somewhat from the flavor of the butter, but it is, 
nevertheless, a necessitj'" if the butter is expected to l^eep loug, as it completely 
removes the cream and cavseine of the buttermilk, a x>art of vv hich might otherwise 
remain in the butter. Butter should stand but a short time after salting before it is 
worked enough to remove nearly all the water, when it may be resalted, if necessary; 
there should be sufficient salt left in the butter at this time to make a strong brine of 
the little water that remains. It may then stand until the next day, when it should 
be worked and packed. On no account should butter be allowed to stand long before 
working, as it is apt to become streaked, often so much so as to necessitate working 
o ver, in order to restore a uniform color. Besides, if neglected too long at this period 
a tendency to rancidity will be rapidly developed. W^e realize the difficulty of giving 
explicit directions for the second and last working of the butter — its final preparation 
I'or packing. If not A^orked enough, every one knows that the butter w^ill soon spoil ; 
if worked too much, it is spoiled already ; though the danger of its being overworked 
is less. A great deal of judgment and discretion and somewhat of experience are 
requisite in order to determine when it is worked just enough; the virtue of stopping 
in this, as in many other cases, being second only to that of doing. There are some 
suggestions, hoAvever, which may prove valuable, particularly to those having little 
experience. 1st. The butter should not be too warm when worked, nor should it be 
so cold as to make working difficult. Immerse the ladle for a few minutes in boiling- 
water, and cool perfectly in cold water; then, if the butter in the bowl is w«irm 
enough to admit of putting the ladle through the whole mass without difficulty, and 
dividing it up without crumbling, and still hard enough to cut clean and smooth, not 
the slightest particle adhering to the ladle, then it is in the right condition to work. 
2d. It should bo worked with careful and gentle, yet telling, pressure, and not by a 
series of indiscriminate stirrings and mashings and grin dings against the sides of the 
bowl. The butter is composed of minute globules, which are crushed by this careless 
handling, thus rendering the butter greasy and sticky, whereas it should retain its 
clean, solid individuality up to the time of packing, always working clear from the 
bowl and never sticking in the least to the ladle. 3d. The butter should not be worked 
until it is perfectly dry. When ready to pack it should have a slight moisture about 
it, a sort of insensible remains of the clear brine which, has been working off, and at 
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the last, enough, so that when a trier is thrust into it a drop or two of brine will ooze 
out around it, and the trier itself he slightly wet, as if by a slight dew. Overworking 
destroys all the beautiful consistency of the butter; makes it dry and sticky; greasy 
in summer, and tallowy in winter ; gives it a dull appearance, and a tendency to be- 
come rancid. Altogether overworked butter is very disagreeable, if not positively 
bad. 

Packing and marJceiing. — Butter should be packed solid, leaving no interstices of air, 
and should completely fill the firkin, tub, or pail, as the case may be, leaving a flat sur- 
tace. It is common to put a cloth over the top and a layer of salt on the cloth. Some 
think it better to wet the salt, making a brine. The cover should then fit tightly, leaving 
no room for air between it and the butter. Some butter, also, goes into market in the 
form of rolls, some pine-apples, and other fancy forms for the table, &c. Every per- 
son should be guided by circumstances in his choice of styles for putting ux> butter, 
always being careful to give it a neat and attractive appearance. If living at a dis- 
tance fiom market, and the dealers at his market place buy for New York, he should 
pack in firkins or tubs, so that the butter can be safely kept tJirough the season, and 
the whole lot disposed of at once in the fall. If ai; a convenient distance from New 
York, fresh tubs or pails may bo sent in at intervals all through the season, or the 
whole kept throug(li, as he chooses ; or, if in the vicinity of any city, good chances offer 
in the way of supplying hotels, restaurants, &c., the butter should be put up in a style 
to suit the customers. Some, who are hundreds of miles away, make shipments of 
butter to New York on their own account, instead of selling to buyers at home, in 
which case, if their butter is really superior, they will not bo long in making a reputa- 
tion, and will soon be able to secure a high price. Some few have a stamp of their own, 
and labor assiduously to establish a value for it, as a trade-mark. It is said that the 
best butter-maker in the vicinity of Philadelx»hia, (whenever sells for less than a dollar 
per pound,) uses a stamp inherited from his father, and that "not a pound of inferior 
butter ever went to market with that stamp upon it." If you would attain to a goodly 
fame, then, as a butter-maker, and reap a rich reward for your pains, attend carefully 
to the minutest details in making, and never sell any but good butter, put up in neat 
packages ; never allow your " trade-mark" to lose its value. 

WINTER BUTTER. 

There is much poor, pale, ill-flavored butter made in winter. There is, 
also, some produced of a fair average quality, only coming short of the 
fresh butter from the fragrant grasses of June. The difficulty lies partly 
in the winter food, and partly in the temperature of the milk. Willard 
says it should never be colder than 55^, and, at churning, the cream 
should be brought to 60^ or 62^. If allowed to go above 65^=^ the color 
and flavor are injured. It is liable to become bitter before the cream 
rises if the temperature is too low ; and if it freezes the cream rises at 
once, but of poor quality, yielding white butter 5 if kept in a room 
heated by day and cold at night it will not rise well and is apt to be 
bitter and acid. It is not easy to secure a temperature sufficiently uni- 
form. Some scald the milk when first drawn from the cow. A common 
English mode is to let it stand twelve hours, and then place the vessel 
containing it in a larger one, filled with boiling water, letting it stand 
twelve hours longer. Before churning, the cream-pot is placed before 
the fire, and its contents stirred occasionally to secure equal warmth, 
until a temperature of 65^ is attained. 

The Philadelphia dairymen find no difficulty in making good but- 
ter all winter. One, who obtains one dollar per pound, keeps the 
temperature of his milk-pantry at as near 55^ as practicable. But- 
ter comes harder as cows are advanced in gestation, and he likes 
to have fall cows so as to mix their milk with that of cows coming in in 
the spring. He finds clover hay, cut and moistened, sprinkled with meal 
and wheat shorts, the best food for making choice butter. As tlie food 
given makes a great diflerence in the flavor of the butter, it is import- 
ant that no weeds be mixed with the hay. He thinks clover inferior 
to timothy or any other grass, and he does not feed cabbages or turnips 
on account of the flavor. Cows differ greatly in their qualities as butter 
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raakers, and iii selectiDg lie finds it necessary to reject many animals 
that would be valuable in a milk or cheese dairy. 

WHEY BUTTER. 

Whey butter, produced to some extent in cheese factories, is made by 
two modes, the hot and the cold jnocess. The hot process, originated 
by Eiggs & Markham, of Lewis County, New York, requires a vat re- 
sembling the common cheese- vat, having a copper bottom, with tin 
sides, and in size twelve feet long by three feet wide and twenty inches 
deep. The dimensions are varied to suit circumstances, or according to 
the size of the dairy. The sides of the vat m ay be made of galvanized iron. 
The vat is set over a brick arch and arranged in a similar manner to 
arches used for making sugar. The flue is a slightly inclined plane 
toward the back end of the vat, so as to secure a more equal heat the 
whole length of the vat. 

In the cold process, that of Killian Egger, a Swiss dairyman of Low- 
ville, New York, the vessel for setting the whey is made of zinc, or with 
a zinc bottom. It is about fifteen inches high and three feet wide, and 
any length that will best accommodate the size of the dairy. The vat 
sets in a wooden vat, with a space between the two for cold water. The 
whey is run into the zinc vat, and for every twenty gallons, two hand- 
fuls of salt are added. During the first two hours the mass is stirred 
thoroughly from the bottom every fifteen minutes. It is then left to 
stand about twenty hours, when it is skimmed. 

The churning dilfers little from the ordinary mode of churning cream 
from -milk. The temperature must be kept at about 58°. As soon as 
the butter becomes granulated, it is left to stand about five minutes, 
and then the buttermilk is run oft*. Cold water is then thrown upon 
it to harden it. 

THE AVORIONG OF BUTTER. 

The universal testimony of good butter-makers establishes the fact 
that the least working of butter consistent with the expulsion of butter- 
milk, and the thorough incorporation of salt, are the requisites for superior 
quality. It is notorious that a large proportion of the market supply is 
overworked, the grain injured, leaving the mass greasy rather than gran- 
ular. Butter of the finest possible quality is often reduced to an infe- 
rior grade by excessive manipulation. There are several kinds of but- 
ter workers 5 one much in use in the best Orange County dairies, of 
which a cut is herewith given, is described by Mr, Willard as a slab 
four feet long and twenty-five inches wide at the broadest part, taper- 
ing down to four or five inches at the lower end, where an opening allows 
the escape of the buttermilk, and a slat into which a long wooden lever 
fits loosely allows its free movement over the entire surface of the slab. 
It has beveled sides, the lever is either square or eight-sided, the butter 
is placed upon the slab and worked by pressing the lever down upon 
the successive portions of it till the whole is worked. It is not patented 
and may be easily made, the size varied to suit the convenience of dif- 
ferent dairies. It is rinsed with cold water until the water runs oft* clear. 
It is then churned to gather it together, the water pressed out, when it 
is salted. The next day it is worked over and packed like other butter. 

COMPARATIVE YIELD AND RICHNESS OF CREAM. 

Another source of enlarged profit in butter making is found in the 
selection and breeding of cows. Some cows produce milk possessing 
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more of the oleaginous element than others, and therefore .yieIdingmo.ro 
butter; others are superior for cheese making, by reason of the amount 
of caseine in the milk; the difference in quantity of milk is so great 
that one cow in the herd may be worth more than two others in the 
same herd. There arc also other peculiarities of milk or cream that 
should be considered in its management and manufacture, as the length 
of time required to convert cream into butter. Mr. Sharplesa, a Penn- 
sylvania butter maker, has found by repeated experiment that the cream 
from milk of one of his cows will make butter in fifteen minutes, while 
that from another, fed in the same manner, will require twenty-five 
minutes. Mixing the cream of the two cows and churning fifteen min- 
utes, he obtains butter ; then taking out this butter «nd continuing to 
churn the buttermilk, he secures another batch of excellent butter. 
There is no doubt that much butter is lost in churning the cream of sev- 
eral cows, by this difference in the time required for churning. 

Cows of small breeds yield more butter than those of large breeds, 
and the smaller individuals of a particular breed give richer milk than 
large specimens of the same breed. The larger animals and breeds, on 
the contrary, iiroduce more cheese. A comparatively dry, and warm cli- 
mate is favorable to the production of butter, and a cool, moist region 
conducive to a large yield of cheese. The evening's milk of cows at 
pasture is preferable for cheese ; the morning's milk for butter, especially 
if the cows are stabled or yarded. Any annoyance producing nervous 
disturbance reduces the comparative quantity of butter in the milk se- 
creted. Hurrying the herd from pasture, angry words or blows, trouble- 
some flies, separation from the calf, i^eriodical heat, and many other dis- 
turbing causes, all have this tendency. 

The increased yield of butter in the dairy of Hon. Z. Pratt, in Greene 
County, ^ew York, illustrates the value of persistent efforts for im- 
provement. In 1859, a pound of butter required an average of 14.4:2 
quarts of milk; in 18G0, 11.20 ; and in 1861, 10.42 quarts. 

While 600 gallons for the season, or two gallons on an average per 
day, may be all that a dairyman with a medium quality of cows may 
expect to obtain, the yield of the best milkers shows w^hat might be ac- 
complished by greater attention to breeding. Youatt estimates the 
daily yield of a good Ayrshire cow for the first month of milking at 
five gallons ; for the next three months, three gallons ; for the next four, 
one and a half — 850 gallons during the year — but allowing for unpro- 
ductive cows, he reduces the general average to GOO gallons, i>roducing 
(at OtJ quarts for a i)ound of butter) 257 pounds of butter per annum, or 
514 j)ounds of cheese. Many American dairies attain this average. 
Flint refers to a farmer in Western Massachusetts who for ten years 
made 500 pounds of cheese and 20 of butter per cow, and one year ob- 
tained 640 x>ounds of cheese and 20 of butter for each cow. The same 
authority mentions a single case of extraordinary yield, by an Ayrshire,- 
of 511 pounds of butter. The famous Oakes cow of Massachusetts 
yielded in 1816 467J i:)0unds of butter from May 15 to December 20, 
when she still gave eight quarts of milk daily. The weight of her milk 
in the height of the season was 44J pounds. Yet this is not unprece- 
dented, as many cows of the present time produce fifty pounds or more. 

Andrev/ Cone, of East Bloomfield, Ontario County, j^ew York, states 
thai a cow of his in 1860 i)roduced 400 pounds of butter in ten months 
and a half. She had no extra feed except green corn fodder w^hen the 
pasture was short, and a few beets in winter. The pecuniary return 
was $180: butter, at 35 cents, $140; calf raised, $15; milk, $15; food 
for pigs, $10. 
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T. J. Bussey, of Macedon, Ngay York, obtained in 1869, from a small ' 
dairy of four cows, 278 pounds of butter per cow, fed on grass only till 
STovember 23. Many fanners of "Nqw England and.¥ew York do equally 
well with well-bred or well- selected cows. 

In Herkimer County, 'New York, where cheese is principally made, 
good dairies will easily average 600 pounds of cheese. 

The cow Lady Patterson,^' belonging to Colonel Thomas Fitch, of 
JSTew London, Connecticut, was over twenty-four years old in November, 
1869, and was to come in with calf the following month. She has had 
fifteen heifer calves in succession, of which all that have come to ma- 
turity have proved most excellent cows. Some of her heifers have sold 
for $300 to $400. . In the summer of 1860, when she was fifteen years old, 
K Billings, of Kew London, who then owned her, tested her butter qual- 
ities for one week, and the result was 17 pounds 4 ounces of butter, be- 
sides the milk and cream used in the family, (in which were included 
three servants,) the cow having no feed besides good pasture. The 
mother of ^'Lady Patterson" was half Jersey and "half Ayrshire,- the 
sire, Jersey. 

A gentleman writing from Boston, Massachusetts, states that his cow 
Sybil was ten years old in March, 1869, is seven-eighths Jersey and one 
eighth Ayrshire, with the appearance of a lull-bred Jersey, is very 
handsome, has all the marks of a large milker, and weighs 950 pounds. 
She has always given a very large quantity of milk, and it has always 
been difficult to dry her for a few days before calving. She calved 
April 7, 1868, and again at date of August 14, 1869. A record kept of 
the milk given by her, commencing April 8, 1868, shows a yield of 
13,065 pounds for one year, beginning with 55 pounds per day, and dim- 
inishing gradually to 20 pounds per day. Her food was poor upland 
pasture, helped out for six weeks with green corn fodder, about a bushel 
of grain in all, between grass and roots 5 and in winter, dry hay and 
one peck of roots (carrots and mangolds) per day. In July, on poor 
and dry pasture alone, she gave an average of 208 pounds of milk per 
week, from which were made 12 J pounds of butter. The average daily 
yield of milk for the year was 35.79 pounds, or 17 quarts. During 
the subsequent twelve weeks, viz, from April 8, 1869, to June 30, 1869, 
inclusive, she gave 1,574 pounds of milk. 

Linus D. Sheldon, of Yernon, Ohio, writes as follows : 

My favorite cow, Star, was ten years old last spring. Slie is a cross between the 
Holderness and the Durham. She calved Christmas eve, 1868, and I commenced 
weighing her milk on New Year's morning following. Her weight was then 1,590 
pounds, and at the close of the year, 1,580 pounds. The yield per month during the 
year was as follows : 

Pounds. Ounces. 

August 881 

September 900 

October 887 

November 575 

December 339 



Pounds. Ounces. 

January , 1,147 12 

February 1,038 14 

March 1,070 12 

April „ 1,001 8 

May 1,14S 12 

June 1,152 8 

July 1,037 



Total 11,118 



The htjgest daily yield during the year was forty pounds ; the last day she gave only 
nine pounds, within eight weeks of calving. In a previous year she gave during the 
month of June l,207f pounds. She will come in the first of March next. 

These recent examples show that the improvement of milch cows is 
not entirely neglected in this country, and indicate the profit of such 
efforts. It is probable that at least a million of the poorest of our cows 
would be dear as a gift to farmers entering upon dairy operations 5 and 
24 
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it would be an easy matter, in tlie course of a few years, to increase the 
value of our present number of milcli cows fifty millions of dollars, and 
not a very dit^cult undertaking to make the increased yaluation one 
liundred millions. 

C03HPARATIYE PROFITS OF BUTTEE-MAKINa. 

There are four ways of disposing of milk — for butter^ cheese, con- 
densed milk, and milk for family use. In the form of condensed milk, 
at prices hitherto obtained, its market value is highest, as a quart of 
milk, reduced to one-fourth its bulk in the vacuum pan, yields a little 
more than half a pound in weighty and realizes fifteen cents, at the rate 
of $3 50 per dozen for pound cans, one-third of which should be al- 
lowed for cans and manufacturing, leaving ten cents per quart for milk. 
The comparative profit of butter and cheese depends upon the prices, 
which fluctuate with the changes in both the local and general demand. 
As prices have ruled of late, it is believed that butter pays better than 
cheese. At fifteen cents for cheese, requiring fully four and a half quarts 
of milk to make a pound, and 45 cents for butter, requiring eleven quarts, 
the product, exclusive of cost of making, would yield four cents per 
quart in cheese, and four and a half in butter. Mr. X. A. Willard fig- 
ures a stiU better result for the butter and skim cheese factories, where 
all the products of the milk are utilized. His statement of the yield of 
fourteen quarts of milk by this . method, as compared with cheese- 
making, may be arranged as follows : 



Cliee38 alone. 

3 pounds cheese, at 15 cents 45 cents 

Butter Ixom whey 4 cents 

Whey for swine 4 cents 

Average for hutter in spring and 

fall 3 cents 

Total 56 cents 



Value of milk per quart,. 4 cents. 



Butter and skim cheese. 

1 pound butter 46 cents 

2 pounds skim cheese 20 cents 

AVhey for hogs 4 cents 

Total 70 cents 

Value of milk per quart, 5 cents. 



As compared with the sale of milk, butter at 50 cents, or even at 45, yields 
a better net return, unless the market for milk is accessible and the deal- 
ers are willing to accept fair profits. This conclusion has been arrived 
at in the experience of many dairymen. At a recent meeting of the 
Farmers' Club at Brandy wine Hundred, Delaware, the question was de- 
cided in favor of a butter dairy by a vote of 15 to 7. Statements of 
cash proceeds showed a range of $9G to $130 for each cow per annum 
for milk, and $100 to $150 per annum for butter. The great increase of 
cheese-making from one hundred and three millions of pounds in 1859, 
to the estimated x>roduct in 18G0, of two hundred and forty millions, 
while the butter manufacture has only advanced from four hundred and 
sixty millions in 1859 to an assumed j)roduct of seven hundred millions 
in 18G9, has tended to a comparative scarcity of butter. Not only has 
the foreign demand for our dairy i)roducts increased, but the home de- 
mand has increased much faster than the population. The home con- 
sumption of cheese is probably three times as large as in 18G0, in the 
aggregate ; the average consumed by each individual was then about 
two pounds, while now it is five. 

The finest opening for profit in the conversion of milk is found in the 
manufacture of a superior quality of butter, like the Philadelphia 
print,'' which will bring seventy-five cents to a dollar per pound, when 
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furnished in nil its freshness and purity to appreciiiriii^;' customers, able 
to pay for it, ^yhiio a fair article of tub butter is sclliiig" at tliirty-fivo to 
fifty cents. Tiiere is a larger demand for sucli an article tlian butter- 
makers imagine, and the demand will 1)9 quickened by an increase of 
the supply. 

It is practicable for i^roducers of butter in the United States to 
increase its average price ten cents per pound, and this enh^\ncement 
would put in their purses seventy millions ox dollars ! This is too large 
a sum to pay for ignorance, carelessness, and lack of cleanliness. This 
increase of profit is tlie more noticeable, as it is fair to assume that one- 
half the butter at present produced ia so i^oor as to yield no real i)rofit 
in its production. 



MADISON COUNTY CATTLE SALES. 

Monthly and quarterly sales, or " market fairs,^' as they arc termed 
in England, have long been well established there, and are most popu- 
lar and satisfactory — sale days on which the grazier, feeder, and seller 
bring their fattened animals, and the butcher comes to purchase Ms 
supplies, both at auction and on private terms 5 and, so tar as we are 
advised, the system has gained in favor with both classes, until now 
many of the best dealers consider the plan invaluable. 

Essentially the same idea was inaugurated in ^' the Kentucky blue- 
grass region," at Paris, many years since. A monthly court brought the 
planters and stock-men together, whence originated the idea of having 
at the same time a general sale and purchase of cattle, mules, horses, 
&c. Northern men liere meet southern purchasers of miiles and horses, 
including many brood mares, and thus are the cotton and sugar States 
enabled, in largo part at least, to make purchases of such animals as 
meet their wants, and the North to dispose of her surplus stock at fair 
prices. 

The plan usually pursued is to place the stock in the hands of some 
salesman to be sold at auction to the highest bidder. Quite a number 
of responsible men fill these positions, and the system is now thor- 
oughly established. Hundreds of animals usually change owners on 
these "monthly court days,'^ and each year adds to their importance. 

Other communities have emulated the Paris plan and :^itarted similar 
enterprises ; but from various causes, chietiy from want of system and 
energy on the part of the originators, these fairs have biveii allowed 
to decline, and finally have been discontinued altogether. The only 
other continuous similar success was originated about fifteen years 
Fincc, by a few of the enterprising cattle-men of the blue-grass region 
of Central Ohio.'' The call was issued in February, ICoJ), in pursuance 
of a x)rogramme previously arranged, whereby the cattle sellers and 
buyers of Madison County, Ohio, were invite^l to meet iji the public 
square at London, Ohio ; the former to brijig their neat stock, which 
they desired to sell, and the latter to bring cash and their bids. 

The sales for the first few months were not large,- still a lively inter- 
est was manifested by both parties. The subjoined tables present a con- 
densed statement of these sales from their comjuencement to the pres- 
ent time. A special qualification, however, shoukl be m.ado as to the 
exhibit for the year 1856, when the records were very imperfect. Prob- 
ably fifteen hundred head of cattle were sold diuing that year, more 
than half .of which vwere Jbhree and two year old st; 3rs. The piices .of 
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that year will be found in the tables at the close of this article. From 
an examination of the tables, it will be seen that the numbers sold, and 
the prices obtained, have steadily increased, until now both sellers and 
buyers and stoclv-men who desire to keep advised of price, quality, and 
weights, attend these stock sales, not only trom adjoining counties but 
from many other counties and States, including southern, eastern, and 
northern Ohio, from Indiana, Illinois, Kentucky, and often from States 
more remote. 

For several 3^ears past a nnmber of the regular furnishers have been 
purchasing, chiefly three and two year old steers, in the open markets of 
Chicago, St. Louis, Covington, and Cincinnati, a.nd shii^ping their pur- 
chases monthly for sale, not only to the graziers and feeders of Madison, 
but to many of the larger feeders of the Scioto YaUey. 

The stock is generally sold by auctioneers, who receive a commission 
on sales, in the public square to the highest bidder, usually for cash, but 
sometimes on thirty days' time, or until the next sale day. Each owner 
of cattle looliis after his stock, keeping it separate from that of others, and 
brings it in as opportunity ofters, or as he may elect. 

The sales usually open at about 11 o'clock, and from that hour until 
all are disposed of — U!:|iially 4 to 5 o'clock in the afternoon — the cries of 
half a dozen salesmen may be heard rapidly knocking off" the lots 
placed in their hands for sale. 

The salesmen have the cattle driven into the square, sellers and pur- 
chasers surrounding them; the auctioneer passes about constantly 
among those who desire to purchase, taking their bids, and either dis- 
posing of the animals or withdrawing them for the owner should prices 
not reach the required figures. Lots withdrawn in the morning are 
often brought in again later, and sold at an advance on former bids. 
The stock so offered consists of stock cattle, ready for grazing, or, in 
the later months of the year, for turning into feeding lots" for " fall 
feeding" for spring market, or put to grass for a better summer price. 

The fat stock is not brought in for sale, but a very laxge number of 
cattle is sold, at an agreed price per hundred pounds, by the cattle-men 
to the shipping purchasers at the monthly meetings of stock-men. 

It will be readily seen that most important advantages result, which 
are at least two-fold : first, sellers consult with each other, and ob- 
tain by such concert the best prices of the home market 5 second, 
shii)pers thus meet in a few hours those who desire to sell, and are en- 
titled to ]>urchase without personally visiting all at their farms, as was 
formerly the case. The risk of carrying large sums of money is also 
obviated, as the paf^ments are all made by checks. 

Within the past few years another feature has been added : horse 
buyers and shipx)ers for eastern and southern markets are regularly ob- 
taining desired supplies of all the various grades or qualities of drivers, 
st rect-car animals, and heavy dray or omnibus horses, as well as lower- 
priced animals and less valuable mares for the southern trade ; all of 
which are brought in from the central counties of Ohio, and change hands 
quickiy. This branch of the trade is almost universally carried on at 
private sale. 

By this system of selling horses at home, any month in the year, 
farmers are enabled to economize much in the keeping of useless ani- 
mals ) daring the corn season a large number are required, which are of 
no use to the grower, after July, until the next spring. At the early 
spring sales such extra horses as may be required, aside from the regu- 
lar stock, can be purchased from persons having a surplus ; many colts 
biuug taken and broken in this manner, which can be readily disposed 
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of as soon as tlie summer grain work is closed, Dins reducing tlio ex- 
pense of wintering — no inconsiderable item since grain, liay, and farm 
lands iiave advanced in value — and allowing the purchase of meat- 
producing animals to consume the provender hitherto fed to these 
horses. 

Aside from these more important sales of neat stock and horses, other 
branches of trade have been satisfactorily added. Many sheep are an- 
nually fattened by the neighboring farmers, and are ready for market 
as soon as the wool can be clipped. Usually this trade is inaugurated 
by the first of April, sometimes in March. The feeders during Febru- 
ary and March, generally at the sales of those months, meet the ship- 
pers and contract for their stock, agreeing on a time and place of delivery. 
During the months of June, July, and August, those who are engaged 
in wool-growing meet the buyers at these sales, whereby concert of ac- 
tion is obtained 5 prices are agreed on 5 sacks are taken out ; and thus 
this most important business is satisfactorily done in a few hours. 

The farmer and the farm hand meet here during the spring monthly 
sales, the first to engage, the latter to make contract for his summer work ; 
each readily ascertains what his neighbors and friends are paying, and 
what those desiring to engage are receiving, a^d thus a standard ot 
prices is more readily established than under the old i)lan. Contracts 
for the delivery of grain — of wheat, corn, oats, &c. — are also made be- 
tween the grower and warehouseman or feeder 3 goods are purchased 5 
taxes paid ; deeds recorded ; transfers of land made 5 and during the 
fall and winter months, nearly all the fattened hogs are sold for imme- 
diate or future delivery. The examination and purchase of agricultural 
machines, reapers and mowers, plows, harrows, and planters, are usually 
made on these "sale days.'^ The manufacturers send their wares, and 
the husbandmen have opportunity for comparison of the different im- 
plements, and the benefit of the ideas and experience of their neighbors 
who may have previously purchased, thereby gaining a much more in- 
telligent idea of the merits or defects of machinery than could other- 
wise be obtained. 

All these specified results are but matter-of-fact adjuncts to these 
"Madison County stock sales'' of Central Ohio, and form but a part of 
the advantages which thus inure to intelligent agricultarists and stock- 
men. In other sections of the country equally valuable results could be 
obtained were the grain growers, cotton and sagar planters, and others, 
to adopt and sustain similar sale days, at regular times, either monthly, 
quarterly, or as might be agreed upon. 

The principal point is to establish, and by attendance encourage, such 
enterprises, making the sale and purchase of stock, of grain, of cotton, 
sugar, or tobacco, or of horticultural products, the main object, as may 
best accord with the taste or business of the originators. 

In the establishment of such sale or market days as have been de- 
scribed, it is neither necessary nor politic to incur much outlay ; first 
make the trial as near the centers of business, at a countj seat, or city, 
open and free to all who may wish to attend, either from motives of cui i- 
osity, business, or pleasure, as can be arranged for. When the enter- 
prise is firmly established it will be time enough to consider the acquisi- 
tion of more convenient lots, or the erection of buildings, as the wants 
of the patrons may demand. 

These suggestions of the economic inauguration of sale days are of- 
fered in view of the experience of some of the counties of Ohio, where 
the people have attemx^ted to institute such an enterprise. They first 
incurred heavy expense in the arrangement of lots and the construe- 
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tioii of slieds, for tlie use of which a fee was charged the seller, in some 
cases more thau commensurate with the resulting advantages^: hene^. 
the enterprises, at first promising, soon became unpopular^ and vv'ere 
early discontinued. 

To give ao idea of the sales made, the prices obtained, andthe weigLt,> 
of the various ages and kinds of cattle, horses, sheep, and hogs tliat 
have changed ownership at the monthly sales in Madison County since 
their estabiishmexit in 185G, we append tables showing the annual iiver- 
ages Irom that date. Since the establishment of these sales tlie tax- 
able valuation of all the neat stock of Madison County has increased, 
until now the average assessment is $40 57 per head ; while the total 
average of the whole State last year was but $21 70 per head. The av- 
erage for horses is about e(jual to the average for the whole State, 
about $70 per head. For whoep the average is $2 20 per head, while 
the general average lor the State was but $1 93. Hogs sliow a corre- 
sponding improvement the average valuation being $4 37 per head ^ 
while the av erage for the State was $3 45. 

It wouhl, perha]>s, be unreasonable to ascribe all these favorable results 
to the influence of these sales, still it is believed that nineh of the su- 
periority in these stock branches is due to this enterprise. 

The b]isiness don e i n connection with, and as a result of, these sales days 
would, were a s]iowing made, amount to many hundreds of thousands of 
dollars. Business men of every class — dealers in dry goods, hardware, and 
agricultural implements, manufacturers and agents, grain and produce 
dealers, grocers, incleed men in every branch of business — unite in keep- 
ing up the interest, valne, and importance of this coming together of 
seUers and buyers. Aside from the successful accomplishment of a 
large business, and the very great convenience and economy to seller 
and purchaser, the means of dissemination of news, prices, supplies, 
and the views of experienced stockmen and farmers are always valua- 
ble. The advantage of social contact is one of the most impoitant consid- 
erations, and presents an additional argument in favor of the establish- 
ment of similar stock or m.arket sale days in other counties, districts, 
and States of the Union. This record refers only to stock, mainly to 
cattle. 

The following tables, i^repared by Irving F. Willis, of London, Madi- 
son County, from, vrhom the above suggestions have been received, 
illustrate the constant trade since the iuaugiiration of this system or 
sales: 



CLyecapitulationof Madison County, OMo, stocTc sales from tJidr inauguration, March 8, 1856, to Juhj I, 1869, sliowing ilie minibers sold cf cacJi age and Und, 
^ so far as recorded. 



ifSSi^ — : 


CATTLE. 


OTHER STOCK. 


Tears. 


U 

ID 


CO 

[-1 




three, two, 
ne year. 






1 

CI 

«3 


0 
0 


three years. 


two years. 


one year. 




mber of cat- 
tle. 














® 


c3 

o 


ci 

<£> 


^ 23 
o 


IE 




CJ 

3 


% 

a 




Fh 

0 


of 

t2 




otal nn 


°^ 

05 . 
(-> 


0 

9 


b 




"0 




H 


H 


O 


H 






0 




P 






W 


H 


EH 










H 


nAf^ 1 n m nn fiTi Q 


430 


3G0 




700 




50 




60 


15 


30 


25 




990 










Qf'O 


a857, 12 moutha 


970 


1 630 


1 110 


3, 710 


o 


43 
1!} 


iR 






10 


3, 796 






852 


£3 


4 732 




318 


1 267 


' GGl 


2, 246 




J 4 


34 








2, 327 


^5 






57 


3 166 


ll859 12 months 


936 


1, 433 


806 


3, 175 


"14 




40 


20 








0 


3, 2S8 


53 


72 


271 


3, 684 


fisfiO 12 i^oiiths 


1 071 


1, 264 


900 


3,211 


19 


102 


21 


41 








3 


3, 430 


37 




177 


23 


3, 672 


§861 12 months 


' 543 


' 922 


702 


2, 1 67 


24 


33 


28 


5 








6 


2, 268 


14' 


315 


40 


2, 637 


fie62| 10 months 


1,061 


096 


949 


3, 006 


44 


29 


23 


22 










3, 129 




300 


15 


3, 444 


^8C3, 10 montha 


699 


802 


198 


1, 609 


13 


40 


17 


124 








3 


1, 806 






1 , 047 




2, 94!i 




259 


732 


273 


l! 264 


18 


104 


31 


64 










1, 483 






237 




1, 720 


11805, 11 months 


413 


805 


262 


1, 480 


64 


78 


37 


73 








4 


1, 736 


15 


76 






2, 052 


jiouo, iri montns 


709 


940 


520 


2, 169 




62 


47 


103 




57 


17 




2, 492 


26 


47 


228 


'70' 


2, SG9 


U8G7, 12 months 


613 


• 1, G()4 


632 


2, 939 


10 


8G 


46 


193 




21 


29 


3 


3, 327 




23 


236 




3, 586 


(18G8, 11 months 


9(30 


2, 247 


793 


4, 000 


65 


65 


43 


89 


"3' 


29 


12 


8 


4, 319 


151 


14 


1, 030 


15 


5, 529 


ISGO, first six months . . 


734 


807 


465 


2, OOG 


99 


30 


59 


21 




12 


3 




2, 230 


421 








2, 651 


Total of lo3 sales.. 


9, 746 


15, 869 


8, 277 


33, 892 


404 


782 


475 


859 


18 


149 


86 


46 


36, 711 


810 


287 


5, 608 


259 


43, 675 


Avcra^-'c per year. . 
Average per sale . . . 


731 


1,190 


621 


2, 542 


30 


59 


36 


64 












61 


21 


421 


19 


3, 275 


64 


104 


54 














240 




285 




















1 







JiCiiiai-hs. 



Not all reported. 
Do. 
Do. 
Do. 
Do. 
Do. 

Xovemhcr av.d Dcccmb(ri' v.ot i:i 
eluded. 

>To sales in July and Octohcv. 
Times dull. 
No sale in July. 
Eepoi'ts not c6mT>lcte. 
Do. 

No salo in Scptcmher. Cattl 
plague. 



o 

O 

o 
o 

O 
>■ 



A gj-eat many, often fifty per cent., cf the sales mado were on private terms, and therefore are not recorded here. In the hcghming, reports Avcrc iuipcvleeriy taken. 



00 



A rccaj}itulat'w}i of Madison County, OMoj stoc/c sales, allowing tJie average ivciglits and average jirias of the dij^crent ages ofcaiUc, ifc, 



so far as recorded. 



Years. 



1857, 
'1858, 
1859, 
18G0, 
1861, 
18G2, 
1863, 
1864, 
1865, 
18G6, 
1867, 
1868, 
1SC9, 



Averao;o froiri January 1, 1858, 

, to July 1, 18G9 

Average since 1864,^7lieii prices 
began to advance 



10 nioutha 

12 month a 

12 rnontlis 

32 mouths 

12 months 

12 mouths 

10 mouths 

10 months 

11 months 

11 months 

12 mouths 

12 moutfis 

11 mouths 

first 6 mouths . 



Pounds. 



100 
1:37 
OIG 
037 
031 
, 021 
1)!)7 
1)12 
175 
129 
095 
152 



1, 078 
1, 118 



Price. 
>yS'7 75 

34 80 
33 63 

35 02 
29 05 
25 62 
25 60 
38 OG 
41 23 
45 86 

72 01 
71 40 
GS 01 

73 32 



63 13 



Pounds 



913 
913 
S70 
872 

8G8 

81:7 

927 
902 
840 
842 



8G2 
66G 



Price. 

$it 00 

24 04 

23 15 

23 19 

24 86 
20 OG 
16 33 
19 52 
27 50 
36 77 
51 84 
48 54 

43 14 

44 74 



32 CO 
45 20 



Poinid-s 



020 
640 
654 
€01 
580 
G09 
61] 
639 
665 
594 
585 
592 



C16 
609 



iPotinds. 



I 



C16 40 , 

14 41 

15 84 
17 46 
13 90 

12 06 

13 17 
IG 75 
24 44 
34 36 
29 50 

27 15 

28 30 



20 11 
29 04 



853 

ro9 

858 
826 
805 
872 
703 
820 



651 
908 



^ 21 
24 50 
22 OG 
24 81 
24 37 
19 46 
13 25 
28 41 
27 99 
37 12 
54 54 
49 45 
45 94 
51 39 



48 07 



Pounds. 



350 
267 
350 
392 
370 
400 
500 
450 



4G9 
433 



Pi'i 



?27 00 
8 85 

8 85 

9 05 

5 18 
«) 2G 

6 39 
10 09 
15 IG 

27 54 

28 75 
15 80 
20 90 



15 41 
19 39 



2, 4bS 
2, 488 
2, 584 
2, 610 
2, 445 
2, 350 
2, 911 
2, 475 
-2, 720 
2, 704 
2, 432 
2, 441 



2, 603 



! 



ei07 80 
105 68 
85 CO 
90 84 
84 43 
72 75 
6G 03 
78 46 
133 C4 
162 83 
175 39 
ISO 44 
175 10 
162 05 



132 44 
173 99 



Pounds. 



950 
1, 400 
1, 093 
1,016 
1, 025 
975 
1, 000 
1, 000 
1,000 
950 
901 
SG8 



1, 003 
912 



I 



Price. 
$40 CO 
26 56 

25 65 

26 77 
24 28 
21 62 
19 81 
18 17 
33 50 

45 00 
53 17 
52 2G 

46 58 
48 57 



36 05 
49 24 



Poundj, 



1. 150 
1. 150 
1, 052 
1,214 
1,021 
82G 
1, 100 
1,017 
1, 015 
972 
930 
974 



981 
980 



CO 



> 
Q 

o 
a 

a 



o 



FccapitvlatiGU of Madison County, G?do, stoclc saJeSj (jc — CoiniraTcd. 



Years. 



10 montlis 

1'3 months 

12 months 

12 months 

12 months 

12 months 

10 months 

10 months 

11 months 

11 months 

12 months 

12 mouths 

11 months 

first 6 months . 



1856, 
,1857, 

;ie58, 

1850, 
;i860, 
il861, 
|1SG2, 
'1863, 
,1SG4, 
11865, 
'1866, 
ilS67, 
:i868, 
1869, 



Average from January 1, 1858, 

. ^to July 1, 18G9 

^Average since 18G4, v»'heu prices 
began to advance 



OTHER STOCK. 



Price. 



|24 GO 
2't 00 

26 25 
2G 00 
24 88 
19 55 

27 00 
39 89 
53 75 
39 74 
38 84 
45 89 



35 16 
42 87 



Founds. 



I 



Price. 
§17 50 



Pounds. 



Price. Pounds 



$20 GO 
22 03 
22 03 



Price. 'Pounds. 



$16 00 
15 00 
15 GO 



650 
732 
534 
695 



749 



40 40 

32 71 
22 96 

33 38 



650 
528 
575 
450 



34 G8 



33 00 

17 60 

18 87 
15 65 



22 05 



1, 300 
1, 112 



1,300 
1, 150 
850 
950 
1,200 
550 



Price. 
00 
58 33 
47 00 
47 00 
41 83 
33 GO 



29 50 
27 25 
31 00 
39 32 
49 25 
36 50 



1, 062 
968 



36 84 
38 01 



Price. 

"SnO 99 " 
83 19 
91 88 
72 10 



80 00 
63 33 



141 G7 
126 C7 



118 31 
126 54 



120 GO 
99 57 
74 75 



78 90 
94 03 
65 00 
96 00 



82 14 

S3 C2 



Price. 

1 06 
1 81 
1 76 

1 96 

2 41 

3 51 

3 91 

4 11 
2 65 

2 G5 

3 46 



Price. 



5 48 



5 19 
4 30 
2 15 



10 55 
'i2'56' 



2 77 

3 33 



i72] 
77, 

125, 
96, 
48, 
(iO, 



156, 
180, 



114, 587 
180, 22;^ 



66, COO 
11, 333 

G, 4;].,-! 
10, 458 

8, OGO 

4, ceo 
G, 0(;o 

5, OOJ 
4, 545 
7, 455 

13, 000 
15, OGO 
20, 636 
27, GG7 



15, 590 



Estimated total cash sales from March 8, 1856, to July 1, 1869 

Average per year of cash sales from March 8, 1856, to July 1, 1869 

Average, for eacJi sale cash sfiles from March 8, 1856, to July 1, 1869 . 



CI, 549, 750 
116,231 
10, 129 



378 



AGRICULTURAL REPORT. 



A FEW FACTS IN SHEEP HUSBANDRY. 

TI16 present tarilT upon wool and woolens has been a balance-wheel 
which has proved an enicient regulator of the business of sheep husban- 
dry, saving it from present ruin and a future of slow recovery- The de- 
cline in wool in all foreign countries, which has reacted so powerfully 
upon the business in this country, would otherwise have resulted in ir- 
reparable injury to the wool interest, and subsequent damage to other 
farm Industrie's. As it is, despondency has wrought abandonment of 
the business in many cases, and wool growers, except a fev7 of greater 
wisdom and foresight than others, have been upon the verge of panic. 

The reduction in unices has been naturally followed by neglect, and 
neglect as surely by disease and x^ecuniary loss. Fcot-rot lias dissemi- 
nated itself: migrating flocks have introduced the scab into new fields ; 
and millions have been left to shift for themselves, amid the storms oi 
winter, because hay and grain were too dear for transformation into 
wool. Losses have thus accumulated, and thousands of flock-masters 
have quit the business in disgust. Great numbers have communicated 
statements to this Department, that were evidently facts, showing re- 
ceipts smaller than actual expenditures. There is no doubt that with 
these drawbacks, a part inevitable and a part resulting from neglect and 
mismanagement, the business, as a whole, has been less remunerative 
for four years past than some others in which agriculturists have been 
engaged. Yet, amid all this discouragement, undoubted facts appear 
showing that in individual cases profits have been made during all this 
period, by good management, attention to mutton rather than wool in 
populous regions, and judicious adaptation to altered circumstances in 
other respects. 

THE A:*.IERIGAN IVIEKIKO. 

The American Merino still maintains its superiority over all other 
sheep, of this or other countries, as a wool-bearing animal merely. The 
character of the wool, for strength, length of fiber, and a medium fine- 
ness, for which there is by far a greater demand than for either extra-fine 
or for coarser qualities, is superior ; and the proportion of wool to live 
weiglit is unsurpassed by any other breed. As improved in recent years 
by Mr. Hammond, and many other noted breeders, in form, size, and 
weight of fieece, the original Spanish importations have been so modi- 
fied as to entitle the breed to the distinctive appellation which it now 
bears, as fully as in the cases of the French and Silesian improvements. 
Our correspondent in Addison County, Vermont, the heart of the Ameri- 
can Merino region, thus compares the old with the new : 

The heaviest fleeces shorn by Mr. Atwood, of Connecticut, tTventy-fivo years since, 
were 5 pounds from ewes, 5 to 8 from rams. Now, 18 pounds are taken from best ewes, 
and 26 to 30 from best rams, the growth of twelve months. The Child Brothers, ot 
Weybridge, bred several years from a ram that sheared as follows : First fleece, 16 
pounds ; live weight, after shearing, 64 pounds ; second fleece, 24 pounds ; live weight 
99 pounds ; third fleece, 26 i)oiiiids ; live weight 107 pourds. Although these fleeces 
are very heavy they do not injui'e the vitality of the sheep, and the keep that will flx a 
wether nicely for market will keep the Merino in fine condition. Of course fleeces ot 
the above weight will shrink in cleansing more than the light wools ; yet no othei 
breed of sheep has yet been produced that, in proportion to live weight, will x)roduce 
three-fourths as much cleansed wool j>er head as the Merino. Between 8 and 9 pounds 
have been realized in numerous instances from a single fleece. 

To show that some men still find a profit in wool- growing', the follow- 
ing extract from returns of our correspondent in Fulton County, Ohio, 
is given, though his estimate of profit must not be taken as net profit 
after allowance for interest on capital, for personal superintendence, &c. : 

^y^-P:^. flock , of 1,000 headXwith 45 head of cattle and horses) is kept ©n about ^0 
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acres of cleared land (meadow, pasture, and plow land) and 400 acres of open woodland 
pasture. I feed from 150 to 175 tons hay, without grain or roots. The yield of wool 
averages 3| to 3| pounds clean washed wool ; breed, one-half to three-fourths Merino. 
I keep them, in summer, in flocks of 200 ; in winter, 100 to 150. My losses average from 
5 to 8 per cent. ; increase, 10 to 15 per cent. My last clip I sold at 50 cents, (recently,) 
and the clip of 1668 sold in Boston for 50 to 55 cents, according to grade. 

It takes about 10 tons of hay to winter 100 sheep, worth $6 to $8 per ton ; but fed 
upon the farm to sheep at $5, it is more profitable than at $6 to $8 carted to market. I 
estimate the entire cost of keeping sheep at 80 cents per head per annum. The increase, 
in almost any event, will keep the flock full in numbers. I estimate, from the best 
data I can get, that the net profit in fine wool sheep in this county is from 33 to 40 per 
cent. Long- wool sheep are equally profitable, but cannot be kept in so large flocks. 

E. D. Battles, of Mayfield, Cuyahoga County, Ohio, makes the follow- 
ing statement: 

For the last eight years, including 1862 and 1869, 1 have kept from 300 to 400 of the 
long-stapled Spanish Merino sheep. The average weight of fleece for eight years was 
four and three-quarters pounds. The wool was sold annuaUy at an average price of 
60 cents per pound. 

The increase of the flock over and above the loss was 25 per cent. After the flock 
was increased to 400 (commenced with 300) it was kept at that number by selling the 
three years' old wethers, dry ewes, and drafting from the remainder of the flock such 
as were thought to be of the least profit to keep. The sheep that were sold brought, 
on an average, $3 per head. The annual proceeds of each 100 sheep were — 

From wool $285 00 

From increase 75 00 

Total 360 00 



The average annual expense of 100 sheep for the last eight years has been as fol- 
lows: 

Hay consumed in 125 days, 10 tons $100 00 

For 240 days' pasturing, at 3 cents per head per week 103 00 

For grain 30 00 

Washing, shearing, and taking wool to market - 20 00 

Summer and winter care, including salt 30 00 

Total 283 00 

Profits on 100 sheep, over and above aU expenses, $77. 

Mr. Battles lives in the eastern portion of Cuyahoga County, about 
fifteen miles from any railroad. Land, hay, pasturage, &;c., is cheaper 
there than in any other portion of the county, 

The following statement shows the cost and profits in keeping 70 ewes, 
20 lambs, and 20 rams, the Merino flock of C. A. Miller, Marshall, Cal- 
houn County, Michigan. 

Fifteen tons of hay, at $8 $120 00 

Labor in feeding - - 20 00 

Pasture 67 00 

Washing and shearing 10 80 

Salt and summer care ...1 - 8 00 

Total $225 80 

Wool of ewes, 652 pounds - $253 28 

Wool of rams, 285 pounds 76 95 

Letting of rams - 100 00 

30 lambs sold, at $3 90 00 

20 choice lambs kept 60 00 

Manure : 50 00 

Total 630 23 

Profit - 404 43 
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A wool-grower in Livingston County, Missouri, reports a flock of 500 
Merinos, purcliased at $780, which at the end of the year he sold for the 
same amount, after selling their wool for $500 and keeping a handsome 
young lloek from the increase- Another flock of 500 ewes, in Benton 
County, costing $1 50 each, had 200 lambs, of which 190 died, destroy- 
ing all j)roflt for the year 1869. 

Our correspondent in Washtenaw County, Michigan, reports that tour 
brothers by the name of Wood, on Lodi Plains, in that county, keep 
about 150 to IGO each of Merino sheep, and obtain an average clip pei 
head of about 7 pounds washed wool, and that by careful management 
they have increased their yield about one half pound per head each 
year. Their annual income from sale of fine-wooled sheep and the clip 
of wool has been about $2,000 each for five or six years past. They 
only keep fine-wooled sheep. 

The mountain districts of the South have the finest sheep ranges, 
almost entirely unoccupied, on which grass sufficient for millions of 
sheep annually decays, of no immediate advantage, and of no remote ben- 
efit except as a fertilizer of the soil. Merino sheep would thrive upon 
this herbage, and wherever the experiment has been fairly tried great 
profit has resulted. They also do well upon the lowlands of the South, 
if they escape the ravages of dogs and vagrants. As an example : In 
Palaski County, Georgia, Mr. A. bought 800 head of sheep, in 1868, of 
which the following statement is made : 

Dr. 

Cost $750 00 

Cost of oue Land to cure for them, $12 to $15 per moutli 180 00 

Saltiug and incidental expenses 20 00 

Cr. 

2,000 ponnds wool, at 30 cents GOO 00 

Increase, 225 lambs at $1 225 00 

15 acres of land well manured, at $10 per aero 150 00 

700 sheep on hand, $1 50 per head 1, 050 00 



$950 00 



-2, 025 00 



Profit 1,075 00 



This was the scrub stock of the " piney wood counties of Georgia, but 
serves to illustrate the profits of sheep raising even in that State. Pas- 
turage costs nothing. Good stock would pay better. 

S. F. Christian, of Bandera, Texas, sends the following tabulation, 
comiided with the aid of records from actual experience in wool-growing, 
with a flock of selected grade Merinos improved by thorough-bred Me- 
rino rams. The annual increase, allowing for losses of lambs, is placed 
at 80 per cent., half males, which are sold annually, and the ewes added 
to the flock: 



1, 200 
1,200 

1, CHO 

2, IGO 
2, 832 



'ISO 
'180 
G72 
864 
1, 132 



480 
480 
072 
604 
1, 132 



480 
480 
072 
8G4 



480 
480 
G72 
864 



$1 25 
1 25 
1 25 
1 25 



$600 
GOO 
840 
1, 080 



fe ^ f-i 

*^ (B (U 



4, 800 
8, 040 
10, SCO 
14, OIG 
18, 240 



$1, 200 
2, IGO 

2, G40 

3, 504 

4, 5G0 



$G00 
DOO 
1,200 
1,500 
1, 800 



90 
320 
150 
ISO 
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At the close of the fifth year the value of the flock is estimated: 

Breeding ewes, 2,832, at $4 $11,328 00 

LambS; ewes and rams, 2,264, at $1 2, 264 00 

13, 592 00 

Stock rams, 86 head, at $25 per head „ 2, 150 00 

Total value of entire stock 15, 742 00 



A correspondent in Independence County, Arkansas, expresses his 
surprise that sheep arc actually killed in Indiana and Ohio to get them 
out of the way, when thousands might he sold in Arkansas, and tens of 
thousands find abundant pasturage on its hills and mountains in winter 
as well as in summer. 

The following extracts from correspondence of this Department gives 
some idea of the condition of wool-growing in California : 

Mendocino County. — I generally keep from 1,200 to 2,000 head. They were originally 
from Ohio ; have heen crossed with French and Spanish Merino bucks till now ; their 
wool is much improved in quantity and quality ; the cost of keeping is about 50 cents 
a head, and the returns, 60 to 75 cents from wool, and their increase ; about 80 per cent, 
would be considered a good increase of the breeding flock in ordinary seasons. The 
losses on breeding ewes during the year, in ordinary seasons, will be a,bout five per 
cent. The wethers are alwifrf s sold off to the butchers. Lambs are usuaMy worth from 
$1 to $1 50 when about three months old. My sheep are never housed or fed more than 
they get on the range, except the bucks at breeding time. 

Stanislaus County. — ^The lambing season is now fully over and spring shearing has 
commenced. The percentage of lambs in this county varies from 8 to 130 increase, 
adding from 70,000 to 75,000 to the old flocks! 

A laboring man in my neighborhood, who had saved $1,200 in the ] ast few years, pur- 
chased GOO Tiead of second-rate ewes at $2 per head last summer. This spring he has 
600 lambs, and his spring crop of wool averages 2^ pounds per sheep. 

The flocks owned in this county are mostly grade Merinos, raised for mutton as weU 
as wool; few or none are fuU blood. The fall and spring clip of wool will always more 
than pay the cost of keeping the flock, and the interest on land vshen it belongs to the 
individual. 

Yuha County. — The expense of wool-growing is only a herder to a flock, whether of 
500, 800,.,;L,000, or up to 4,000, whose wages are about $25 to $30 per month. This state 
of things cannot last long, as the inclosures, farms, and grain fields are encroaching 
upon the sheep ranges. 

THE MUTTON BREEDS. 

The difference in price, in our principal markets, between juicy, tender, 
quicldy-grown and well-fattened mutton and lamb, and the tough, sMnny, 
and indigestible carcasses which produce what is aptly denominated 
sheep meat," is sufficiently wide to enforce an argTiment for better mut- 
ton. The depression in wool has directed attention to breeds most in 
request for mutton, and to the enlarged production of fine spring lambs. 
Letters from all the States east of the Mississippi indicate a growing 
preference for the mutton breeds. The Cotswold is generally i)referred 
in the West, on account of its good size and constitution, and length and 
quality of wool. In Kentucky the Lincolns, of great size and lustrous 
wool, are regarded as quite suitable for depasturing the luxuriant blue 
grass. In the Atlantic States, where early lambs are raised, South- 
down rams upon selected grade Merino ewes are used with much satis- 
faction. Some of the most experienced feeders, for fat mutton, prefer 
the Leicester, as first of aU in early maturity and amount of flesh i)ut 
on for the food consumed. The numbers of all these breeds are increas- 
iiig, and they must eventually predominate throughout the level, fertile, 
highly improved areas of our country, while the Merino will hold sway 
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among the mountains, tlie great 'grassy plains, tlie unoccupied forest 
pastures of the South, and the dry hills of New Mexico and the Pacific 
slopes. A few facts gleaned from official correspondence will illustrate 
the comparative profit of the coarse wools, and serve to indicate the 
extent and range of the preference accoitled to them. 

Mr. 0. E. Plumb, Trumbull, Fairfield County, Connecticut, reports a 
flock of breeding ewes, 20 ewe lambs, and 2 stock rams, South- 
downs, bred from Webb rams for fifteen years. Ris flock averages 
three lambs to every two ewes ; is i^astured in suminer without folding ; 
yarded in a well-littered lot in winter days, and housed in a warm and 
well- ventilated barn in storms and winter nights^ is fed regularly three 
times per day with hay, a pint of dry oats to each, and turnips ad Uhi- 
Urn at mid-day ; and yielded last year an average of 4| pounds of wool 
for ewes, and 7J pounds for rams, selling at 42 cents. The breeding 
ewes sell readily at $25 each 5 lambs at $25, after the choice is retained. 
The flock has never been attacked by contagious or malignant diseases. 

The sheep of New Jersey, as a rule, are bought and sold annually. In 
August ewes selected for thriftiness and adaptation for breeding are 
purchased from drovers coming from Ohio and elsewhere, at from $3 to 
$6 per head. They are x)astured in the early autumn ; served usually 
by Southdown rams ; fed during the winter ; their clips sold in the 
spring ; their lambs sold early at $4 to $8 per head ; and the ewes fat- 
tened quickly and disposed of for mutton, in June. Thus within ten 
months from purchase the cost is returned in wool, lambs, and sheep, 
and from $6 to $10 per head obtained for feed and care, besides a quan- 
tity of valuable manure 5 and farmers find a profit in this business, 
notwithstanding the low i)rices of wool. The following examples, from 
actual records of this practice in Gloucester County, may be taken as 
representative statements : 



1869, April. Received for lambs ?;.101 00 

1869, May. Keceived for sheep 98 70 

1869, Juno. Eeceived for Bheep 72 00 

271 70 

1868, August 1. Cost of 25 sheep 75 00 

Net receipts „ 196 70 

1869, April and May. Eeceived for lambs J'llO 50 

1869, Aprn and May. Keceivod for sheep 90 00 

200 50 

1868, August. Cost of 18 ewes 63 00 

Net receipt^ 137 50 



A Delaware County, Pa., correspondent writes that a large number of 
the farmers of that locality winter from fifteen to sixty ewes, mainly 
for the lambs, wool being a secondary consideration. Lamb-crosses 
from a Southdown ram and common ewes are thought to be as profita- 
ble stock as can be raised, some flocks realizing 200 per cent, on the 
original cost, and sold within a year from the time of purchase. The 
smaller the tlock, the better the percentage of profit, all other things 
being equal. 

In Maryland and Virginia, the preference is strong for coarse-wooled 
sheep. They are also popular and i)rofitable further south, as illustrated 
by the following extract : 

Barmvell County, S. C— This section is admirably adapted to sheep husbandry. Last 
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year my fiock of grades (CotsTroMs and SoutlidoTnis) paid over 100 per cent, per annum 
witli wool alone. Average clip of ^'piney woods" (unimproved) flock, 4 pounda per 
Jleece. I exLibitcd a ilecce from a I^Ieriuo buck at onr last county fair, weigliing 16^ 
pounds. No feed required during the entire winter, the ^voods and old fields furnish- 
ing abundant croppings. When it has been necessary", from any cause, to fold and 
feed sheej), I have found cottou-seed to bo all tho food they re(piire. There is more 
money to bo made (in i^roportion to investment) by sheep husbandry in thisStato than 
by anj' other department of rural economy. 

A Mr. Wright, of ±!^'ortliumberland County, Virginia, purchased 68 
sheep in the Ml of 1868, at $3 i)er head. He turned them on a wheat 
stubble seeded to clover ; they had no other food or care. They pro- 
duced over 100 lambs, v/hich he sold last May for $5 per head, netting 
him nearly $300 above the origijial cost, besides the original stock and 
the wool on hand. 

Our correspondent in York County, Virginia, writes as follows : 

My own flock consists of 100 ewes, common native stock, bred to tho Southdown 
rams. I raise about 80 lambs, worth here, in June, about $4 each. The wool about 
pays cost of keeping the flock. I consider the profit on tho flock 100 per cent. The 
benefit to the land from the sheep catijig down the weeds, briers, and sprouts, and 
from their manure, is equal to the interest on cost of land. 

Our correspondent in Clarke County, Virginia, thus gives his views 
and experience with diiierent breeds : 

It is far more profitable to keep the difterent varieties of tlio mutton breeds than 
the fine wools or Merino breed in this portion of Virginia. I say this from my 
own experience and that of many intelligent gentlemen with whom I have con- 
versed. The Cotswold sheep and its crosses with the Southdown are less liable to 
diseases of all kinds; they are more prolific, better nurses, and less liable to lose 
their lambs than the Merino. Tlio lambs are more vigorous and hardy ; then add their 
early maturity, their fitness for market at 18 months old, and their almost-double value 
^vhen in market, and you have advantages which far outweigh the additional amount 
of food which the mutton sheep may consume, in proportion to his size. I have said 
nothing about the difference in the value of tho wool, because I believe there is very 
nttle difference ; if there is any, it is- in favor of the mutton breed in this coimty. In 
January, 18G9, I agreed to take from a gentleman in this county 100 Spanish Merino 
ewes to keep on the shares — he giving me one-half of the lambs, and one-half of the 
-^yool — for keeping them until the fail of 1809. They were put in afield of 75 acres sod, 
with 45 acres of woodJand attached; the pasture was good, and they fattened upon it. 
At tho same time, 25 ewes of Cotswold and Southdown were put in the field ; the Me- 
rinos, in the spring, produced 56 lambs ; the 25 Cotswold and SouthdoAvn ev/es raised 24 
lambs. The feed was the same, and the same care was bestowed upon each flock, for they 
were together all the time. All tlie Merino lambs were sold in October, 180,9, at $2 per 
head, except live, which had the foot-rot so badly, they could not be driven to market; 
the Cotswold and Southdown would have brought double the money per head. These 
views apply to this county, which is only fifty miles from Vv^ashington, D. C, and 
about eighty-five miles from Baltimore. 

Prince George County, Maryland— ^Ilqq^ need no shelter here except what woods or 
open sheds or tobacco houses afford. Seldom any grain is given them. Pdy flock is smaU 
but choice. They have had this winter no grain, no hay, and no shelter, and are fat 
and healthy, with v/ell-grown fat lambs of different ages, from ten days to two weeks 
old. They have run all the time on an old clover and timothy pasture, grazed close 
last autumn, exce^jt v/hen the ground was frozen or covered with snow, when they had 
access to tho rye field, where the fodcter shocks stand. Most of them are Southdowns, 
a few have a crop of Cotswolds. They will shear an average of over six pounds of 
wool, and have lambs living now in the proportion of six lambs to eight ewes, although 
some have been killed by dogs. 

Mr. A. T. Drane, of Shelby County, Kentucky, who was engaged in 
breeding Cotswolds, from 1850 to 18(5G, without intermixture, has been 
crossing them with Lincolns, and as yet has had no occasion to regret 
his action. It is a fine grass region, such as the heavy breeds delight 
J .in, and the cliinato appears to be congenial, sheep being proverbially 
healthy. They thrive upon grass exclasiveiy, appearing to desire no 
other feed, v/hen it can be had, and getting no grain except at yeaning 
time. Mr. D. thus writes concerning them: 

They usually have on© lamb at a birtli^ but haye twins about often enough to make 
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up for losses^ aud save about one lamb to the ewe bred. They are remarkably good 
nurses. Their fleeces are heavy, long, and lustrous, and command the best prices for 
combing. I sell rams chiefly, seldoin sell ewes, and without attempting to state what 
it will cost to keep a sheep a year, or to tell how many may be kept on an acre oi 
grass, I will merely ^;ive a glimpse at the record of my flock in 1869; and let the reader 
make his own deductions : From 80 sheeii — 

Sold 848 pounds wool in grease for $364 62 

Sold sheep during the year for : 638 00 

Rent of one ram - 100 00 



1, 102 62 



I now have on hand 83 head of sheep, and my flock has yielded a gross return of 
$13 78 each, with a gain of three sheep. 

Carroll Comity j Kentucky. — The sheep most profitable in our county are the Cotswold 
and their grades. They will consume probably one-fourth more food than the fine 
wool sheex), but are hardy, needing no shelter, and generally live the entire winter on 
our blue grass pastures without other food, produce from 6 to 10 x^ounds of wool per 
head, and from 60 to 100 pounds good mutton at one and two years old. I have about 
50 in my flock of the Cotswold and grades which I have taken as a sample for the 
above statement. They have not eaten a single pound of hay or anything but what 
they have gathered for themselves in the pastiu'e, winter or summer, for the last two 
years. This wool is worth, just as it comes from the sheep, unwashed, 35 cents per 
pound ; mutton is worth 10 cents. 

Scott County J Kentucliy.—GeoTgQ S. Barber has a flock of i)ure bred Cotswolds — keep- 
ing about 40 ewes for breeding. They have grass the whole j^ear, and in colder stormy 
weather are fed yome corn and oats, and are housed in very bad stormy weather, and 
cost in keeping the year about $10 per head, having extra care and attention. His 
flock clips, on an average, 10 pounds combing wool, and raises on an average one lamb 
to the ewe. He sells his entire surplus to breeders in this and other States, at prices 
ranging from $25 to $100 per head, according to age and selection. He procures every 
two years an imported or Canada buck, at a cost of about $100, for his own breeding, 
He breeds his lambs at eighteen months old. 

At a, meeting of the Farmers' Club in Cuyahoga County, Ohio, Mr. 
Flick, of Warrensville, expressed liis opinion that Ohio could not com- 
pete with Texas in wool production, although mutton might be ma;r- 
keted at a profit, and confirmed it with a bit of personal experience. He 
purchased 35 good common grade Cotswold ewes, which cost $52, and 
a buck, $35. These produced 37 early lambs, born late in February and 
early in March. These lambs, ^\ith the exception of six which he re- 
tained for further experiments, he sold to the butchers in June, realizing 
from them $151. The ewes sheared an average of four pounds per 
fleece, and the wool sold for $60 20. In September, having fitted his 
ewes for mutton, he sold them for $87 50. Total proceeds from the 
35 ewes, $298 70. Deducting the cost of ewes and lambs, $87, and 
interest of money invested, &c., ho found the net proceeds to be $205. 

Mr. Saunders, of Winnebago County, Illinois, writes : 

I keep a flock of about 400 of my own raising ; they are crosses of English mutton 
breed and Merino. Have always m.ade them x)vofitable. The lowest price obtained 
during the last four years was, for a lot of thirty, sold just after shearing in summer 
of 1868, at $4: 75 each, being the culls of a lot of 125 fed last winter ; the balance were 
sold early in March, 1869, at $7 20, Avitli the avooI on. My surplus of la.st year I 
sold at $8 45 each, early in December, 1869. They were fed on grain about thirty days. 

I consider it pays quite as well to raise and fatten mutton sheep as it does to raise 
steers for beef. Cost of keeping my store sheep this winter, about $1 25 per head, or 
100 bushels corn at 50 cents per bushel, and ten tons of hay at ^5 per ton per 100 sheep. 
Twenty-five cents per head wiU pay for taking care of them, and the manure for a 
year is worth more than their pasture in summer." 

Mr. A. F. Allen, of Gilmantown, Buffalo County, Wisconsiu, has had 
for the last six years an average liock of 150 Southdowns and Leicesters ; 
he calls his sheep worth $2 50 per head, and shears from 4 to 4^ pounds 
on an average. He sells his wool at 30 cents a pound, nnd the mutton 
sheep at $4 per head; estimates the cost of keeping nt $1 per head; 
calculates the wool to give him a profit of about 20 cents per head, and 



FACTS IN SHEEP HUSBANDRY. 



385 



that lie cau keep up his stock and sell thirty mutton sheep a year, at 
$4 each, making a' profit of about 81 per head. He says the coarse 
wooled sheep are easier kept, hardier in this climate, better breeders, and 
better mutton. 

McLeod Coiintij, Minncsoia. — Leicester and Cotswokl are more profitable, tlie sheep 
beiug hardy find valuable for mutton. One man bought a flock of coarse-wooled sheep. 
They were in poor condition. He fed them well on hay and some refuse grain, kept 
them one year and has feold enough for mutton to pay the original price of the flock, 
and has about the same number on hand that he purchased. The wool has x>aid the 
expense of feed. 

MR. WINNERS EXPERIENCE IN FEEDING. 

Juxian Winne, of Bethlehem Center, Albany County, New York, one 
of the vice-presidents of the Agricultural Society of that State, whose 
operations in sheep feeding for mutton are profitable to himself and 
instructive to others, thus gives the result of his experience in the winter 
of 1869-'70, which is less satisfactory than usual, because his agents 
purchased less carefully and cheaply than he would himself have done, 
and also on account of delay in marketing from heavy snows of spring: 



COST. 

December 1, 1869 ; 
585 coarse-wooled sheep, including pasture to date (hired) and 

freight, $S 20 per head $4,797 00 

Deduct proceeds of 140 sheep sold at this date, average weight 

130 pounds at 8^ cents 1, 547 00 

Leaves cost of 445 sheep $3, 250 00 

February 14, 1870 : 
160 fme-wooled sheep, weighing 18,580 pounds, $7 56 per 100 

poundis 1, 404 65 

Freight, feed, &c 20 00 

1,424 65 



Total first cost 4,674 65 

1/345 bushels corn 1,245 00 

8 tons miU feed 204 00 

300 bushels oats 150 00 

IM bushels peas and oats 71 32 

60 bushels barley 42 00 

Oil meal , 76 12 

40 tons hay, (cost) 320 00 

Salt 20.00 

Attendance, 1 man 120 00 

Exiiense of marketing 6112 

2,309 56 

Total cost . 6,984 21 



AprU 7, 1870 : 

247 coarse-wooled sheep, weighing 37,860 pounds, at 9^ cents net 3, 502 05 
April 14, 1870: 

184 coarse-wooled sheep, weighing 28,320 pounds, at 9} cents 2, 690 40 

180 tine-wooled sheep, 19,730 ponnds, at 9^ cents net 1,800 36 

2 Bheep with lambs retained, value 20 00 

8 tiheep butchered, value 85 00 

4 sheep lost, died 

Total sales 8, 097 81 



Gross profit, besides manure 1, 113 60 

Deduct interest, estimated as equal to 7 months' interest on $5,000 204 17 

Net x)roilt, besides manure 909 43 

25 — 
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This is $1 19 per liead for 765 sheep, or deducting those sold before 
feedir).*:^, $1 4C per head for G25 sheep. The 180 hne wooled sheep were fed 
fifty-iiiiie days, and j^aiiied in weight 1,150 pounds or G-^\ pounds per 
head ; they cost $1,121 05 and sold for ^1,800 3G, and make a gross in- 
crease in value of $375 71, or $2 47 per head. The 247 coarse wooled 
sheep sold April 7, were fed one hundred and tvv^euty-seven days, and 
184 were fed one hundred and tbirty-four days; average, one liundred 
and tliirty dnys. Tlie gain in weight cannot be given. The increase 
in value was $2,009 27, or 8G 75 per head. 

The coarse wooled were bought in Canada, m aiitunrii: the fine wooled 
at West xllbany, in dull market in February, and their gain of $2 47 with 
a gain in weight of less than G.J pounds, per head, shows that the profit 
was due to advance in price rather than improvement in flesh. The 
Canada sheep average 153.J pounds when sold; the Merinos, 100.^- pounds. 

Mr. Winue has long been a breeder of Leicester sheep from the finest 
imported stock. He finds them peaceable, not inclined to ramble, v^ery 
docile and quiet in the yard ; good nurses, their lambs healthy and re- 
quiring little attention. He also considers them easy keepers, consum- 
ing little more than fine wools of half their wool weight — a conclusion 
arrived at by accurate and repeated experiments in feeding. i3ut their 
most desirable quality, in his view, is their early maturity, by which he 
can turn quickly" bis money, represented by grain and hay of high 
price fed to them. He claims that he can mature a Leicester as easily 
at eighteen to twenty months old as he can Merinos or large coarse 
wools at two and one-half years, and make it v/eigh IGO to 280 pounds, 
live weight, and dress from 85 to 150 pounds of mutton. 

The ram represented in the accompanying engravhig was bred by Mr, 
Winiie, from o flock in which the blood of Colonel Talbot's importntioa 
is miugle{l skillfully with that of the ioiportations of Messrs. Brodie, 
Hungerford, and Converse, and is regarded by hiiu as the best yearhng 
ever bred in that county. At eighteen months he weighed 289 j)ounds. 

The cost of keeping his breeders ib about $5 [)er head ; they shear 
from G to 13 pounds per head of washed wool, worth, at present prices, 
65 cents per pound. The ram lambs bring from $18 to $25 per head; 
ewe lambs, $15 to $20 ; breeding ewes from $20 to $50 ; yearling rams 
from $80 to $100 ; two-year olds from $40 to $100. 

THE ACARUS OF SnEEP-SCAB, 

The general prevalence of scab in this country gives importance to a 
brief examination of this subject. 

The scab of sheep, like scabies, the itch of man, is caused by an in- 
sect. The mange affecting the horse, ox, dog, and cat, also depends 
upon the presence of insects. There are different insects, known as 
acari, infesting different animals, having destructive characteristics in 
each, and generally confined to that species of animals, yet the mange 
from a dog is said to hav^e been communicated to man, and a horse has 
been infested with mange by means of the skin of a mangy cat. 

The sheep acarus does not bore galleries in the skin, but remains on 
the surface, clinging to the wool, and finding shelter among the masses 
of scab produced by the drying of exudations from the wounds inflicted 
by these parasites. Experiment has shown that increase of tempera- 
ture hastens the hatching of their ova; fourteen days, according to 
Professor Brown, of England, sufficed to hatch a lot in a bottle " car- 
ried in tlie trowsers pocket," while two months' time was required with 
yome kept untler glass in a room. The young have six legs ; the fully 
grojwuj after several changes of skin, have i^ight. The microscope re- 
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veals Rucking'-caps or disks in the legs, enabling* tlie parasite to cling* to 
the v*^ool and skin of the sheep ; and renders beautitiiUy apparent tuo 
action of these structures, showing, as the feet advance, how the disks 
are expan{led to grasp the surface of the substance over which the aca- 
rus is moving, apparently retaining their hold in obedience to the voli- 
tion of the animal. Thus its structure adapts it for crawling over and 
adhering to the skin, instead of burrowing beneath it. Burrowing 
aoiiri, like the itch insect in mjtn, are always armed with cutting teeth, 
set m strong jaws, and their legs are very short. The body of the fe- 
male of the sheep acarus is larger than that of the male, rounder iu 
form, the fourth pair of legs are developed nearly as well as the third, 
and are supi)lied with terminal sucking disks. The accompanying illus- 
tration re]i)resents a female acarus magnified one hundred diameters, 
an{l a young six-legged acarus, also magnified one hundred diameters. 
Mature mites are visible to the naked eye as pellucid points of the size 
of a pin's head. 

Various experiments have been made to ascertain the rapidity of the 
growth and re[)roduction of these parasites. The young acari have been 
detected in fourteen days from the direct transference of the acarus to 
the skin of the sheep. In a month the disease had spread over a space 
of five inches; in ten to twelve weeks pretty nearly over the whole 
body. A greater or less amount of time may be required under differ- 
ent circumstances of temperature, and other modifying iniluences. 

Symptoms. — The fi.rst sign of the existence of scab is rubbing against 
any projecting body within reach ; as it extends, sheep bite themselves, 
kick with their hind feet at their sides and shoulders. If one is caught 
and the hand placed on the mouth, while infected parts are scratched, 
gratihcation is evinced by nibbling at the hand, and when the infection 
is severe or general this nibbling movement is regarded as an infallible 
sign. Examijiation will disclose spots on the skin, white and hard, the 
center marked with yellow points of exudation, v/hich adheres to the 
wool, matting the libers together. The wool may be firm on these spots, 
and no scabs are seen at this stage. Then the yellow moisture, evapo- 
rating, gives place to a yellow scab, which adheres firmly to the skin 
and v/ool. Raw places appear at points which the animal can reach 
with his teeth and hind feet. The disease is complicated in summer by 
1 he presence of the larvse of the blow-fly, the maggots burrowing under 
the scab. The animal becomes nervous, excited to wikiness, and can- 
not obtain properly either food or rest, thus losing ilesh and becom- 
ing reduced to a skeleton, from constant irritation and lack of nutrition, 
nily the strongest animals recovering if left without treatment. 

Remedies,— l^n'SlYxxiitioii of the parasite and its eggs is the only object 
of remedial treatment. Arsenic and mercury are often employed very 
effectually, but they are poisonous, and therefore injurious and danger- 
ous to the sheep. These and other solutions are used both as washes 
and dips. Sudden changes of weather and localitj^, or a deficiency ot 
food after such treatment, often induce serious or fatal results which 
cannot be guarded against. Whole flocks have thus been lost. Mercu- 
rial ointment, with olive oil and a little turpentine, is popular iu Eng- 
land, nevertheless, and is regarded as improving the yield of wool. Ex- 
periment proves that the acarus will live in arsenic autd sulphur for 
some hours; potash is more fatal, and tobacco is more deadly still, kill- 
ing in a few minutes. But carbolic acid is probably the most i)Otent 
remedy used. When combined with one hundred times its bulk ot 
water, it has killed acari in two minutes ; when used with hfty times its 
bulk of wat^jr, a degree of potency harmless as a di^), it kills in Ibrty to 
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ninety seconds. Professor Brown tlins describes the manufacture of 
the carbolic acid dip^ which, it is claimed, has never failed when prop- 
erly used : ' 

First, it is necessary that carbolic acid should bo obtaiued of uniform strength, and 
experience has prov-ed that the crystalline product is U^ss efficacious in the destruc- 
tiojii of parasites than the liquid residue, which is sold under the name of terebane, or 
cresylic acid, which can always be obtained of the manufacturers. The liquid is, when 
fresh, of a very light straw color, becoming (Jark brown on exposure to the atmosphere. 
The pure carbolic acid was employed in many experiments, at first with only partial 
success but even had it proved to be sui)erior to the liquid terebane, the price would 
have been a serious objection ; terebane, however, is very much cheaper, and in every 
experiment was found to be more active as a remedial agent than the pure carbolic acid, 
^hile its liuid condition at all temperatures renders it more easy of manipulation. 

To effect perfect combination between the terebane and the water used for dilution cars 
is essential, as imperfect mixtures are capable of doing injury, and may cause the death 
of some of the sheep, particularly^ of those which are first introduced into the bath. 
The reason of this is obvious. An incomplete mixture allows the sei)aration of the 
terebane, which floats on the surface of the fluid in the form of a brownish oily, or 
rather tarry scum ; tlie first few animals which are dipped become covered with the 
undiluted acid, which acts at once and energetically as a caustic, causing prostration 
and death, unless immediately on observing the symptoms of distress means are taken 
to wash off the agent with warm water and soap ] this treatment is not, howeA^or, at 
all times successful. 

An accident of the kind never ought to occur, and, in fact, never can occur if the 
dip is properly prepared and used- It is scarcely probable that agiiculturists will 
attempt to make the compound, and the following directions, therefore, may be taken 
as meant for the instruction of the practical chemist or the veterinary surgeon who has 
charge of the diseased flock : 

A quantity of terebane, proportioned to the number of sheep to be dipped, is to be 
placed in a convenient vessel of iron or earthenware, and, if i>ossible, the vessel should 
be suspended in a larger one containing water, and so arranged that heat can be applied. 
Tn all chemical laboratories a water-bath will be available ; but for the purpose of 
making small quantities of the dip, an iron bucket suspended in an ordinary copper 
filled with water, which may be kept hot, but not up to the boiling point, will answer 
perfectly well. As soon as the terebane is placed in the temx)orary water-bath, a certain 
proportion of soap, one bar weighing over two pounds to each gallon of terebane, is to 
be added. The mixture should be stirred with a wooden rod until the soai) is entirely 
dissolved, care being taken that the fluid does not boil. When the solution is com- 
plete the compound should be removed from the fire, and as soon as it ceases to give 
off vapor, oil of turpentine is to be added in the proportion of one pint to each gallon 
of terebane The mixture, when cold, may be poured into carboys or casks ready for 
use. 

While the above remedies may be entirely efficacious, and are to be 
recommended as the best, it may not be amiss to give a few which have 
been popular heretofore : • 

An infusion of arsenic, half a pound of the mineral to twelve gallons of 
water. The sheep should be washed in soap suds and then dipped in 
the infusion. This treatment is preferred by Mr. Spooner. 

Mercurial ointment, incorporated thoroughly with four times its weight 
of lard, rubbed upon the head and upon the skin (the wool being care- 
fully parted) in xDarallel lines from head to tail, four inches apart. The 
mixture applied should not exceed two ounces, and a half an ounce may 
be enough for a lamb. A light second application is sometimes neces- 
sary. Preferred by Mr. Youatt. 

One i)ound of sulphur gradually mixed with half a iiound of oil of 
tar, the mixture rubbed down with two pounds of lard, may be applied 
in the same way. Mr. Eandall would prefer this, because not i)oisonous, 
if sure to be effectual. 

Another mixture contains a half pound of corrosive sublimate, three- 
fourths pound of vv^hite hellebore, six gallons whale oil, two x)ounds 
rosin, and two of tallow. This is powerful, and should be sparingly 
applied. Tobacco decoctions are much used in this country and quite 
eftectually, if thoroughly applied after the wool is taken off. 
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A corvespoiidcut in Isew York, who did not succeed with the tobacco 
wash, effects cures with a mixture (well rubbed in) of one ounce sub- 
carbon ale of potash, two ounces lac sulphurj one ounce oil of tar, and 
one ])int of whale oil. 

Chancellor Livingston found the following a specific: A decoction ol 
tobacco, one-third as much lye of wood ashes, with as much lard as the 
lye would dissolve, a small quantity o.J tar, with one-eigbth of the whole 
by measure of the spirits of turpentine, applied, after rubbing hard with 
a shoe-brush to break down the scabs, by rubbing the parts affected, 
two or three times, at intervals of three days. 



TRICHINA SPIRALIS. 

The subject of parasitic diseases Is one on which most persons have 
very few definite ideas. Every one when young has been dosed with 
vermifuges, and has grown up with the vague idea that mankind is lia- 
ble to the presence of intestinal worms. Occasionally a tape- worm ex- 
cites the wonder, curiosity, and serio-comic horror of a neighborhood ; 
but very few are aware of the wonderful variety of parasitic animals, or 
of the painful and serious affections to which they often give rise. 

Parasites live and subsist upon or within animals, plants, and man 
kind. There are both animal and vegetable parasites ; and plants, ani- 
mals, and men have varieties peculiar to themselves, and diseases arising 
from them. The mistletoe is a vegetable parasite of another plant, gen- 
erally the oak ; ringworm is caused by a vegetable parasitic growth, 
which affects the hair; lice and intestinal worms are animal parasites, 
which infest other animals. 

It has been tlioroughly proved that some of these parasitic diseases, 
both animal and vegetable, can be, and often are, communicated from 
animals to man and from man to animals. It is also possible that, as 
Dr. Aitken says, -'the blights of i)lanl;S, or the causes of them, are com- 
municable to animals or to man. We know that some of the diseases 
of man and animals are intimately related to famines and unwhole- 
some food, and that famines are due more to diseases of vegetable and 
animal life than to destruction or loss of food.'^ In view of all that is 
known and is probable regarding their nature, extent, and influence, 
parasites and parasitic diseases claim and deserve much more attention 
than they have heretofore received from the majority of people. 

Those afi'ecting man and animals have been made the subject of special 
investigation by many profound, laborious, and sagacious students. 
They live either on some surtace or within some cavity of the body, and 
from this circumstance animal parasites have been divided into entozqa 
and epizoa, and vegetable parasites into entopliyta and epiphyta. There 
are many subdivisions which it is unnecessary to mention, and of the 
whole number those entozoa occupying the tissues or cavities of the 
bodies of man and the domestic animals are, perhaps, the most impor- 
tant. 

Of these Dr. Cobbold enumerates at least thirty-one distinct species 
in man alone, some extremely common, and others very rarely found ; 
some attacking the muscular and subcutaneous parts ; some the eye 5 
some residing in the alimentary canal, others in the more vital organs, 
such as the liver, brain, heart, and lungs. Iceland is afflicted by one 
variety of the tape- worm, (Tcenia ecMnococcus,) and the Russian Cossacks 
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suffer from aiiotlier, {Twnia mediocanellafa ;) the Guinea worm {Draemi' 
cuius medinenMs) flourishes in the tropical and serai-tropiea-l parts of 
As'da and Airica; the long tape- worm (Tccnia solium) is found in Great 
Britain, an^l the broad tape-worm (Bothriocephahis latus) on the conti- 
nent of Europe, and both to some extent this side the Atlantic ; vvhile 
the Aso(Trides find a habitation in infantile intestines from Sweden to 
Melbonrne and San Francisco. Some enter the body with the vrater 
imbibed ; others with the food eaten. One species of fluke {Fasciola 
liepatica) is foiuid in the liver of the sheep, causing the immensely de- 
structive disease popularly known as the "rot;" another (JHstoma Ian- 
ceolatum) is derived from the liver of the ox, and tlie broad ttipe-worm, 
heretofore referred to, from the flesh of the same animal ; while the long 
tape-\vorm, also previously mentioned, results from tlie consumption of 
''mi.^asly " pork. 

The development and migration of parasites demand here some notice, 
which must necessarily be of the most general character. The sexually 
mature entozoa are found in those parts of the body which have free 
eomoHUiication with the external air, the lungs, alimentary canal, and 
bladder; but in their ijnmature condition they are to be found in the 
substance of the tissues, glands, and other organs — i)arts of the body 
not li living such comnuiuication. 

These early forms of the entozoa do not become fully developed in their 
flrst hiibitation, but must migrate or be carried into cavities of other in- 
dividuals to obtain their maturity; though some kinds become mature 
in a free state, in water, mud, or on moist vegetation. 

Herbivorous animals ])robably obtain their parasites from the grass 
and wiiter they consume ; carnivorous animals ironi the flesh of their 
victims. From many experiments made on animals by Kuchenmeister, 
IMoquiii-TaiKlon, Von Seibold, Leuckart, and others, it has been discov- 
ered that the t:ipc-v/orm of the dog {Tcenia serrata) is the sexually ma- 
ture form of the encysted parasite of the rabbit and hiire, {Gifsiicercits 
pisiforniis.) as well as of that of domestic cattle, (Cijsticercas temiicolliSj) 
of the hog, [Gystiaercus ccllulosw^) and of sheep aflected with the "stag- 
gers," (Ocenurus cerebralis.) This wide embryonic distribiition explains 
the presence of tape- worm in almost ev^ery dog which has been subjected 
to examination. The Cysticercus fasciolaris of the mouse becomes the 
Twnia GraiiHicollis of the cat. On the other hand, by administering 
living joints or segments of the tape- worm (which contain ova) to the 
proper aninuils, we can produce the same immature encysted parasite 
from whi(v:h that sort of tape-worm is developed. Kuchenmeister pro- 
duced Tciinia serrata in a dog from the Gcenurus of sheep, and then fed 
some joints of the w^orm to young lambs, producing in them Gcenurus 
and conseiiueuG staggers." Leuckart produced the Gusticer cits fasciolaris 
in nrice, by giving them segments of Twnia crasHicolllH fi"om a cat. 

The Trichina spiralis has of late years attracted much attention, both 
in this country and in Europe, from having been recognized as the cause 
of a disease which had, although undoubtedly existing from remot^ 
times, been heretofore erroneously confounded with others having simi- 
lar syn][)toms. Like other parasites it is introduced into the human 
system by eating flesh containing its immature larviB. it is found oc- 
casionally in most warm-blooded animals — sheep, cattle, hares, rabbits, 
and hogs. It is almost universally from this latter animal that man is 
infected ; and the hog itself probably derives the parasite from the rata 
and mice Avhich so commonly infest sties, and are devoured by their oc- 
cupants, as vrell as from garbage of animal origin. 

According to Dr. Cobbold, Mr. H. Peacock, in 1828, observed certain 
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minute gritty particles in the substance of muscles in dissecting-room 
subjects, and made a preparation of muscle dist)laying thein. Mr. Hilton 
next observed these S[)ecks, aiid lirst described the bodies as '-probably 
de[)endi!sg upon the formation of very small Ci/sticercL'^ Mr. Womiald 
also observed the characteristic specks in human muscle, and turnislied 
Professor Owen Vvith the s{)eci[nens on which he drew u[) his article. 
Paget hrst actually determined the existence of the entozoon while a 
medical student, and i-ead a pa}>er before a society one week befoi'O 
Professor Owen presented his article; it is to Owen that we owe the 
first scientihc descri[>tion and the name of the Trichma spiralis. 

The immature [)arasites, as seen in muscle under the nucroscope, are 
worms about of an inch in length, spirally coiled up within globular, 
oval, or lemon -shaped transparent cysts, which, according to the length 
of time they liave been formed, are more or less covered with calcareous 
matter. According to Leuckart, however, the cysts are to be con- 
sidered rather as abnormalities, developed some little time after the 
larv0B have reached their destination, as hundreds of S])ecimens have 
been seen to coexist entirely free from cysts. (See Figures 1, 2, and 3.) 

The nund)er foujid in any one subject varies, but Leuckart estimated 
that one ounce of cat llesh which he observed must have hai'bored more 
than 300,000 [)arasttes. Even if we assume that the forty-tive pounds 
of muscle which an ordinarily healthy man possesses were infested 
with only 50,000 Tnchince to the ounce, they would still contain more 
than tiiirty millions. 

The sexually mature male Trichina, according to Cobbold, is about yV 
of an inch long, while the adult female is ^ ; the body is rounded and 
slendt;r, and the head very narrow and sharply pointed. The mode of 
reproduction is viviparous. The muscular parasite, when introduced 
into the alimentary canal of man or animal, is set free in the jn'ocess 
of digestion, and in two days' time reaches the adult condition. Leuckarl 
states that in six days more the female brings forth a numerous brood 
of nunute hair-like larvai ; these soon begin their wanderings by i)iero- 
iiig the intestinal walls, afler which they proceed through the system 
till they reach the muscles, into which they penetrate; here they de- 
velop so that in tVv o weeks more, that is, in about three weeks from the 
time the infested food was taken, they present the appearance of the 
ordinary muscular Trichina spiralis, as shown in Fig. I. 

The sexually mature worms probably produce more than one brood 
of young; they have been found alive'in the intestines eight weeks after 
the ingestion of the tiesh in v/hich they were contained. The larvie re- 
main in the muscles they have reached, and shortly become encysted 
as heretofore mentioned. Smoking the meat does not kill the [)arasites 
it contains; brine, if very stropig and long applied, i)robably does 5 
thorough cooking certainly does. Time also has its eliect on them, though 
they are endowed with wonderful vitality. In some healthy subjects 
who died from accident, the larva) and their inclosing cysts iiax e been 
found to have undergone calcareous degeneration; but it is i)robably 
months, and even years, before death of tho parasite occurs ; in illustra- 
tion of which, Virchow states that in one case he found them alive eight, 
and in another thirteen and a half years after infection. 

Professor Zenker first discovered the consequences to which the pres- 
ence of this parasite in ^reat numbers gives rise. In January, 1860, a 
servant girl died in the Dresden hospital, after an illness of about a 
m.onth. The case, in the first stage, presented the following sym[)toms : 
''Lassitude, depression, sleeplessness, loss of apj)etite, and fever," so 
that it was thought to be a case of typhoid fever 5 but there supervened 
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excessive pain in tlie muscles, especially of the limbs, contmctioris or 
the knee and elbow, swellii)g of the legs^ and finally pneumonia, v.iiich 
ended the patient's sufferings. On post mortem examination the muscles 
were found crowded with enormous numbers of the Trichitia spiralis^ 
and to be in a state of very marked (fatty) degeneration. The girl had 
been a servant in a lamily where two pigs and an ox had been killed for 
the Christmas festivities. Zenker, knowing that both animals were 
liable to the presence of this parasite, examined their ilesh with the 
microscope, and demonstrated the presence of numerous Trichince in the 
pork. He also learned that all the patient's iellow-servanta had become 
more or less ill about the same time, and that the butcher who slaugh- 
tered the animals had ever since that event been seriously ill, suffering 
rheumatic pains in his limbs, and seeming to be paralyzed over his 
whole body. It is a habit among German butchers to taste tJie raw flesh 
of the animals they slaughter, and from this circumstance Zenker was 
led to believe that he also was a victim to this parasite. Numerous ex- 
periments with trichinous flesh (this girPs among others) made on ani- 
mals have proved that Zenker's discovery is correct. Yirchow, Leuck- 
art, Davaine, Turner, Thudicum, Cobbold, Dalton, and others, have 
verified the fact. Kor has other and more serious corroborative evi- 
dence been wanting. Wunderlich has reported four cases among the 
butchers of an establishment, who were taken ill after eating some raw 
pork. At Planen, in Germany, thirty persons were attacked, of whom 
one died. At Oalbe seven out of thirty-eight cases were fatal. In Oc- 
tober, 1863, the town of Heltstadt was the scene of an Outbreak of tri- 
chiniasis, following a hotel dinner where one hundred and three of the 
citizens had partaken of smoked sausage. In these cases the disease 
was distinctly traced to a pig which had been purchased for the pur- 
pose of making the sausage to be eaten at this festival, and which had 
been considered by the owner not to be in good condition. On the day 
after the dinner several of the partakers were attacked with diarrhoea, 
prostration, and fever, and the cases increased so rapidly that in one 
month twenty of the party were dead, and eighty more were suffer- 
ing from the fearful malady. Examination of a portion of the sausage 
revealed the parasites, and portions of muscle from some of the living 
sufierers and from the dead victims demonstrated the cause of the out- 
break. When the epidemic ceased twenty-eight cases had died, every 
appliance of the medical art had been tried, and the disease had been 
observed with such care that all its features can hereafter be recognized 
without difficulty. 

The violence of an attack seems, to depend considerably on the num- 
ber of parasites introduced into the patient's intestinal carnal ; some- 
thing also depends, probably, on the lengtli of time . the parent parasites 
live, or the number of broods they produce. The previous constitution 
and strength of the sufferer also modify this as they do other disorders. 

Cases which have occurred in the United States have closely resem- 
bled those recorded in Germany, of which that of the serv^ant girl above 
mentioned may be taken as a type. 

The disease makes its appearance a few days after the introduction 
of infested food, with abdominal pain and tenderness, nausea or vomit- 
ing, a feeling of lassitude, loss of appetite, and high fever. This condi- 
tion of things is due to the development of the larvie in the intestinal 
canal, and to the irritation produced by their penetration of its walls 
and contiguous membranes. Later in the disease, and as the traveling 
parasites reach their destination in the muscles, occur vague but severe 
pains, with marked stiJttiiess. The muscles swell, become tense and 
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hard, and aw exceedingly painful on movement. As tlie case proceeds, 
from the third to the hfth week, there is frequently great ditliculty in 
breathing, probably dependent on the invasion of the respiratory mns 
cles by the parasite. Paralysis from the degenerafcion of the alfected 
muscular tissues is found in somie sevwe cases, and sometimes continues 
in a more or less degree for some time after the other symptoms have 
disappeared. Death is generally preceded by extensive intlammation 
of the lungs, and sometimes by delirium. Convalescence, in cases ter- 
minating favorably, is slow. The duration of an attack may be stated 
to be from four to eight weeks ; that of recovery as much longer. 

In this country, so far, the disease has been almost exclusively devel- 
oped in our citizens of German birth. American cookery is much more 
thorough, at least in the case of meats, than is that of Europe, especially 
in the West, where most of the epidemics of trichiniasis have occurred 
among our adopted citizens, and it is perhaps fortunate that an amount 
of cooking which makes beef almost totally indigestible, is necessary to 
render pork fit for human consumr)tion, even when unalTected by parar 
sitic disease. 

The treatment of trichiniasis in the human subject has so far been 
unsatisfactory in its results. In order to clear away any mature para- 
sites which may be in the intestinal canal, the use of cathartics, such as 
castor oil, is recommended. Mozler and Nieme^^er unite in advising that 
benzine, in doses of one or two fluid drachms, in gelatine capsules, 
should be given for its supposed efficiency against the intestinal Trichince. 
The pain may be modified by long-continued hot baths. Quinine, in 
small doses, for the fever, stimulants for the prostration, and iron, in 
some form, for the anaemia during convalescence, are obvious resources. 

Bat lar more good is to be accomplished by prevention than by any 
treatment. Pork, in every form, should be thoroughly cooked before 
being eaten. If all meat presented for sale in markets could be exam- 
ined microscopically before being sold, it would be the most efficacious 
means of preventing future epidemics. In many parts of Germany, but 
more particularly in Prussia, legal means of x3rev^ention have been at- 
tempted, with considerable success. Eitlier the butcher is compelled 
to own and use a microscope for the examination of the meat of the ani- 
mals slaughtered by him, or to submit such meat to the inspection of a 
government official provided with proper instruments of investigation. 
Microscopes for the especial purpose of detecting Trichince are now man- 
ufactured and for sale throughout Germany, accompanied by such direc- 
tions and descriptions as will enable anyone of ordinary intelligence to 
detect the parasite in any of its forms. Of course severe penalties en- 
force the examination of meat exposed for sale, and several butchers 
. have been punished for neglect or violation oi the laws in this respect. 

As in this country we can hardly exjject legislation on this subject, 
microscopic examination, if made at all, must be at the charge of the 
purchaser, and, wanting this security, the advice to avoid raw or partly 
cooked hara, sausage, &c., is reiterated. In addition, the offal and body 
of every hog the infection of which is undoubted, should be thoroughly 
destroyed by fire. In no other way can we be certain of having put an 
end to the wonderfully^ tenacious vitality of these and other parasites. 

To prevent the TricJiince from getting into our hogs, it is necessary to 
remember that the most likely sources of the parasite are the animal 
o&il and garbage which they eat when allowed to run at large, and the 
rats they are apt to devour when they can get at them; in illustration 
of which fact it may be mentioned that the pigs in Ireland, wliich are 
allowed much more liberty of wandering, and are less regularly fed than 
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tlieir congeners in England and Prussia, are more apttlian tliesG otliers 
to present the Triohmx upon microscopic investigation. It is tbereibre 
achisable to keep pigs intended tor liuman consumption in clean sties, 
containing only one or two eacli, and imiiervious to rats. The aniaials 
should be plentifully i'ed with sound grain, buttermilk, &c., well watej^ed, 
and allowed souje salt occasionally ; in other Avords, j^laced in good 
hygienic condicious, and excluded from diseased food. It muy perhaps 
seem unnecessary to dwell upon the value and necessity of measures 
which commend themselves at once as affording not only the best safe- 
guard against the s[)ecial disease under notice, but as going far tovrard 
the prevention of other diseases to wliich the hog is subject. Yet in 
view of the neglect and even positive abuse with which pigs are treated 
throughout the hmd, it is well that breeders should understand the fear- 
ful conse()uences liable to result from carelessness, which, in matters of 
such vital importance, is closely allied to criminality. 



LAWS EELATING TO FENCES AND FARM STOCK. 

In the older States the laws regulating fences are substantially alike. 
As to height, a legal fence is generally four and a half feet, if con- 
structed, of rails or timber. Ditches, brooks, ponds, creeks, rivers, &c., 
sufhcierit to turii stock, are deemed equivalents for a fence. In case a 
stream or other body oi:' water is considered inadequate to the turning 
of stoc^k, the facts are investigated by otHcers known as fence- viewers, 
who will designate the side of the water upon which a fence shall be 
erected, if the fence be deemed necessary, the cost to be equally borne 
by the parties whose lands are divided. Occupants of adi'jinhig lands 
which are being improved are required to maintain part:cion fences in 
equal shares. Keglect to build or to keep in re|)air such fences subjects 
the neglig'jnt party to damages, as well as doable, and in some States 
treble, the cost of building or repairing, to the aggrieved party. A 
person ceasing to improve land cannot remove his fence unless others 
interested refuse to purchase within reasonable time. A provision in 
the laws of several of these States, which is well calculated to serve the 
interests of neighbors, saving the expense of fence building, is one per- 
mitting persons owning adjoining lots or lands to fence them in one com- 
mon (ieid, and lor the greater advantage of all, allowing them to form 
an association, and to adopt binding rules and regulations for the man- 
agement of their common concerns, and such equit:ible modes of i!n- 
provement as are required by their common ititerest; but in all other, 
respects each proprietor may, at his own expense, inclose, manage, and 
improve his own land as he thinks best, maintaining his proportion of 
the geiieral inclosure. 

The la\vs regulating fences in the New England States differ onl}^ in 
a few particulars. The required height of a fence in Maine, Massachu- 
setts, and Xew Hampshire, is four feet; in Vermont, four and a half 
feet 5 in lihode Island a hedge with a ditch is required to be three li^et 
high upon the bank of the ditch, well staked, at the distance of two 
and a half feet, bound together at the top, and sufficiently tilled to pre- 
vent small stock from creeping through, and the bank of the ditch not 
to be less than one foot above the surface of the ground. A hedge 
withotit ditch to be four feet high, staked, bound, and tilled ; post-and- 
rail fence on the bank of a ditch to be four rails high, each well set in 
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post, and not less tliaii four and a half feet liigli. A stone-wall fence is 
equired to bo four feet high, with a tlat stone over the top, or sur- 
mounted by a good rail or ]jole ; a stone wall without such ilat stone, 
rail, or ])ost on top to be four aud a half feet high. In each of the Ne^ 
England States tliere are plain provisions in regard to keeping up di- 
vision fences on equal shares, and penalties for refused to buikl them, and 
vrhen built for neglect to keep them in re])air. Fence-viewers in the 
respective towns settle all disputes as to division fences. Owners of 
adjoining tields are allov/ed to make their own rules and regulations 
concerning their management as commons. Ko one not cboosing to in- 
close uncultivated land can be compelled to bear any of the expense ot 
a division fence, but afterward electing to cultivate, he must pay for 
one-iialf the fence erected on his line. 

Similar provisions for the maintenance of division fences exist in Kew 
York ; whenever a division fence has been injured by tlood or other 
casualty, each party interested is required to replace or re[)air his pro- 
portion witliin ten days after notification. When electors in any town 
have nuule rules or reguhitions prescribing what shall be deemed a suf- 
ficient fence, [)ersons neglecting to com[)ly are precluded from recover- 
ing comi)ensation for damages done by stock lawfully going at large on 
the highways, that may enter on their lands. The sutficiency of a fence 
is presumed until the contrary is established ; assessors and commis- 
sioners of highways perform the duties of fence- viewers. 

In Pennsylvania towns and counties secure special legislation as to 
the running of stock or other cattle at large. Fences in New Jersey 
are required to be four feet two inches in height, if of i>osts and rails, 
timber, boards, brick or stone ; other fences must be four and a half 
feet, and close and strong enough to prevent horses and neat cattle from 
going through or under. Partition fences must be [)roof against sheep. 
Ditches and drains made in or through salt marshes and meadows for 
fencing and draining the same, being five feet wide and three feet deep, 
and all ditches or drains made in or through other meadows being nine 
feet wdde at the surface and four aiui a half feet vvide at the bottom^ 
three feet dee]), and lying on mud or miry bottom, are considered law- 
ful fences. Division fences must be equally maintained. If one party 
ceases im[)roving he cannot take away his fence without first having 
given twelve months' notice. Hedge- growing is encouraged by law. 

In Newcastle and Kent Counties. Delaware, a good structure of wood 
or stone, or w^ell-set thorn four ana a half feet high, or four feet with a 
ditch within two feet, is a lawful fence; in Sussex County four feet is 
the height required. Fence- viewers are appointed by the court of gen 
eral sessions in each hundred." Partition fences are provided for as in 
other States. 

There is no general law in Maryland regulating fences, the law being 
local and applicable to particular counties. In Virginia a lawful fence 
is five feet in height, including the mound to the bottom of the ditch, 
if the fence is built on a mound. Certain Avater courses are s[>ecifie(l 
as equivalent to fences. Four feet is the height of a legal fence in 
West Virginia, and five feet in North Carolina. In the latter State 
pi'rsons neglecting to keep their fences in order during the season of 
(ircps are deemed guilty of misdemeanor, and are also liable to damages. 
Certain rivers are declared sutiicient fences. 

In South Carolina fences are required to be six feet high around 
''provisions.^' All fences strongly and closely made 'of rails, l)oards, or 
X)osts and rails, or of an embankment of earth capped with rails or tim- 
ber of any sort, or live hedges five feet in height, measured from the 
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level or surface of the earth, are deemed lawful; arid every planter 
is bound to l^eep such lawful fence around his cultivated grounds, ex- 
cept where a navigable stream or deep water-course may be a boundary. 
jSTo stakes or canes that miglit injure horses or cattle are allowed in an 
in closure. 

The lav/s of Georgia provide that all fences, or inclosures commonly 
called worm fences, shall be hve feet high, and from the ground to the 
height of three feet the rails must not be more than four inches apart. 
All paling fences are required to be five feet from the ground, and the 
poles not more than two inches apart. Any iuclosure made by means 
of a; ditch or trench must be three feet wide and two feet deep, and if 
made of both fence and ditch, the latter must be four feet wide and the 
fence five feet high from the bottom of the ditch. All water-courses that 
are or have been navigable are deemed legal fences as far up the stream 
as navigation has ever extended, whenever, by reason of freshets or 
otherwise, fences cannot be kept, and are subject to the rules ap])licable 
to other fences. The fences in Florida are required to be five feet in 
height, but where there is a ditch four feet wide the five feet may be 
measured from the bottom of the ditch. If the fence is not strictly ac- 
cording to law, no action for trespass or damages by stock will lie. In 
Alabama all inclosures and fences must be at least five feet high, and, 
if made of rails, be well staked and ridered, or otherwise sufficiently 
locked ; and from the ground to the height of three feet the rails must 
be not more than four inches apart 5 if made of palings, the poles must 
be not more than three inches apart; or if made with a ditch, four feet 
wide at the top; the fence, of whatever material composed, must be 
five feet high from the bottom of the ditch and three feet from the top 
of the bank, and close enough to prevent stock of any kind from getting 
through. No suit for damages can be maintained if the fence is not a 
legal one. For placing in an inclosure any stakes, pits, poison, or anything 
which may kill or injure stock, a penalty of $50 is i^rovided. Partition 
fences must be equally maintained. Fences in Mississippi are required 
to be five feet high, substantially and closely built with plank, pickets, 
hedges, or other substantial materials, or by raising the ground into a 
ridge two and a half feet high and erecting thereon a fence of common 
rails or other material two and a half feet in height. Owners of adjoining 
lands, or lessees thereof for more than two years, are required to con- 
tribute equally to the erection of fences, if the lands are in cultivation 
or used for pasturing. No owner is bound to contribute to the erection 
of a dividing fence when preparing to erect a fence of his own, and to 
leave a lane on his own land between himself and the adjoining owner; 
but the failure to erect such fence for sixty days is deemed an abandon- 
ment of intention to do so, and determination to adopt the fence already 
built. 

In Texas every gardener, farmer, or planter is required to maintain 
a fence around his cultivated lands at least five feet high and suffi 
ciently close to prevent hogs from passing through it, not leaving a 
space of more than six inches in any one place within three feet of the 
ground. Fences in Arkansas must be five feet high. In all disputed 
cases tlie sufficiency of a fence is to be determined by three disinterested 
householders, appointed by a justice of the peace. Division fences are 
provided for as in the majority of the other States. In Tennessee every 
planter is required to make a fence around his cultivated land at least 
five feet high. When any tresj)ass occurs a justice of the peace will 
appoint two freeholders to view the fence as to its sufQ^ciency, and to 
ascertain damages. If a person, whose fence is insufficient, should 



LAWS RELATIInG TO FENCES AND FARM STOCK. 



397 



injure any animal wbicli may come upon his lands, he is responsible in 
damages. In case of dispute between parties as to a division fence, a 
justice of the peace will appoint three disinterested freeholders to de- 
termine the portion to be maintained by each. Xo owner, whose fence 
is exclusiv'Cly on his own land, can be compelled to allovv^ his nei^^jhbor 
to join it. In Kentucky all sound and strong fences of rails, plank, or 
iron, five feet high, and so close that cattle or other stock cannot creep 
through, or made of stone or brick four and a half feet high, are deemed 
legal fences. Division fences cannot be removed without consent oi 
the party on adjoining land, except between I^ovember 1 and March 1 
in any year, six months' notice having been given. In Missouri all 
fields must be inclosed by hedge or fence. Hedges must be five teet 
high ; fences of posts and rails, posts and ])alings, posts and plank, or 
palisades, four and a half feet 5 turf, four feet, with trenches ou either 
side three feet wide at top and three feet deep; worm fence at least 
five feet high to top of rider, or, if not ridered, five feet to top rail, and 
corner locked with strong rails, xjoles, or stakes. Double damage may 
be recovered from any person maiming or Idlling aniuials within his 
iuclosure if adjudged insutlicient. In Illinois fences must be five feet 
high. The lnws regulating division fences are similar to those of the 
]J^ew England States. In cases of dispute three disinterested house- 
holders decide as to the sufiiciency of any fence. Proprietors of com- 
mons Baay make their own regulations. Line fences are protected on 
public highways. In Indiana any structure or hedge, or ditch, in the 
nature of a fence, used for purposes of inclosure, which shall, on the 
testimony of skillful men, appear to be sufficient, is a lawful fence. 

The laws of Ohio provide that whenever a fence is erected by any per- 
son on the line of his land, and the person owning the land adjoining 
shall make an inclosure on the opposite side, the latter shall pay one- 
half the value of the fence as far as it answers the purpose of a division 
fence, to be adjudged by the township trustees. A legal fence in Wis- 
consin is four and a half feet high if of rails, timber, boards, or stone 
walls or their combinations, or other things which shall be deemed 
equivalent thereto in the judgment of the fence-viewers. While adjoin- 
ing parties cultivate lands they must keep up fences in equal shares; 
double value of building or repairing may be recovered from delin- 
quents. The law regulating division fences is similar in most particu- 
lars to those of the New^ England States and Illinois. Overseers of 
highways perform the duties of fence-viewers. 

Fences in Michigan must be four and a half feet high, and in good 
repair ; consisting of rails, timber, boards, or stone walls, or any com- 
bination of these materials. Elvers, brooks, x>onds, ditches, hedges, 
&c., deemed by the fence viewers equivalent to a fence, are held to be 
legal inclosures. Ko damages for trespass are recoverable if the fence 
is not of the required height. Partition fences must be equally main- 
Itained as long as parties improve their lands. When lands owned in 
severalty have been occupied in common, any occupants may have lands 
divided. Fences extending into the water must be made in equal 
shares, unless otherwise agreed by parties interested. If any person 
determines not to improve any portion of his lands adjoining a partition 
fence, he must give six months^ notice to all the adjoining occuppaits, 
after which he will not be required to keep uj) any x)art of the fence. 
Overseers of highways act as fence-viewers. 

In Minnesota four and a half feet is the legal height. Partition fences 
are to be kept in good repair in equal shares. In case of neglect, com- 
plaint may be made by the aggrieved party to the town supervisors, 
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who will proceed to examine the matter, and if they determine that the 
fence is insufficient, notice will be given to delinquent occupant of land; 
and if he fails to build or repair within a reasonable time, the complain- 
ant may build or repair, and may recover double the expense, with in- 
terest at the rate of one per cent, per month, in a civil action. No part 
of a division fence can be removed if the owner or occupant of adjoining 
land v/ill, within two months, pay the appraised value. When any un- 
inclosed grounds are afterward inclosed, the owner or occupant is re- 
quired to pay for one-half of each partition fence ; the value thereof to 
be determined by a majority of the town supervisors. If a party to a 
division fence discontinues the improvement of his land, and gives six 
months' notice thereof to the occupants of adjoining lands, ho is not 
required to keep up any part of such fence during the time his lands 
are unimproved, and he may remove his portion if "the adjoining owner 
or occupant will not pay therefor. County commissioners are the fence- 
viewers in counties not divided into towns. 

A legal fence in Iowa is four and a half feet high, constructed of 
strong materials, put up in a good, substantial manner. In all counties 
where, by a vote of the legal voters, or by an act of the general assem- 
bly, it is determined that hogs and sheep shall not run at large, a fence 
made of three rails of good, substantial material, or three boards not 
less than six inches wide and three-fourths of an inch thick, such rails 
or boards to be fastened in or to good, substantial posts, not more than 
ten feet apart where rails are used 5 or any other fence which, in the 
opinion of the fence-viewers, shall be equivalent thereto, is deemed a law- 
ful fence, provided that the lowest or bottom rail shall not be more than 
twenty nor less than sixteen inches from the ground, and that the fence 
shall be fifty -four inches in height. The respective owners of inclosed 
lands must keep up fences equally as long as they improve. In case of 
neglect to repair or rebuild, the adjoining owner may do so, and the 
work being adjudged sufficient by the fence-\dewers, and the value de- 
termined, the comi)lainant may recover the amount, with interest at the 
rate of one per cent, per month. If an owner desires to throw his field 
open, he shall give the adjoining parties six months' notice, or such 
shorter notice as may be directed by the fence-viewers. 

In Kansas fences may be of posts and mils, posts and palings, or 
posts and planks, at least four and a half feet high 5 of turf, four 
feet, and staked and ridered, with a ditch on either side at least three 
feet wide at top and three feet deep; a worm fence must be at least four 
and a half feet high to top of rider, or if not ridered, four and a half feet 
high to top rail, the corners to be locked with strong rails, posts, or 
stakes. The bottom rail, board or plank in anj- fence must not be more 
than two feet from the ground in any townshix>, and in those townships 
where hogs are not prohibited from running at large it must not be 
more than six inches from the ground. All such fences must bo sub- 
stantially built and sufficiently close to prevent stock from going 
through. Stone fences are required to be four feet high, eighteen 
inches wide at the bottom, and twelve at the top. All hedges must be 
of sufficient height and thickness to protect the field or inclosure. A 
w^ire fence must consist of posts of ordinary size for fencing purposes, 
set in the ground at least two feet deep and not m.ore than tv/elve feet 
apart, with holes through posts, or staples on the side, not more than 
Mteen inches apart, and four separate lines of fence wire, not smaller 
than No. 9, to be provided with rollers and levers at suitable distances, 
to strain and hold the wires straight and firm. Owners of adjoining 
lands must maintain fences equally. In case of neglect of one party to 
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build or repair, another party may do so and recover the amount ex- 
pended, with interest at the rate of one per cent, per month. A person 
not improving' his land is not required to keep up any portion of a 
division fence. The trustee, clerk, and treasurer in each township act 
as fence- viewers, to adjust all disputes concerning fences. A legal 
fence in Nebraska is described as any structure, or hedge, or ditch in 
the nature of a fence, used for the purposes of enclosure, which is such 
as good husbandmen generally keep. Division fences must be equally 
maiiJtained. A party may remove his portion of division fence by giv- 
ing sixty days^ notice. If removed without such notice the party so 
doing is liable for full damages. Where a fence is injured or destroyed 
by iire or flood it must be repaired within ten days after notice by in- 
terested persons. Justices of the peace are ex officio fence- viewers. 

Legal fences in California are described with great particularity. 
Wire fences must consist of posts not less than twelve inches in cir^ 
cumference, set in the ground not less than eighteen inches, and not 
less than eight feet apart, with not less than three horizontal wires, 
?ach one- fourth of an inch in diameter, the first to be eighteen inches 
from the ground, the other two above at intervals of one foot, all well 
stretched and securely fastened from post to post, with one rail, slat, 
pole, or plank, of suitable size and strength, securely fastened to the 
post, not less than four and a half feet from the ground. Post and rail 
fence must be made with posts of the same size a>nd at the same distances 
apart and the same depth in the ground as above required, with tliree 
rails, slats, or planks of suitable size and strength, the top one to be 
four and a half feet from the ground, the other two at equal distances 
between the first and the ground, all securely fastened to the post. 
Picket fences must be of the same height as above, made of pickets 
not less than six inches in circumference, placed not more than six 
inches apart, driven in the ground not less than ten inches, all well se- 
cured at the top by slats or caps. Ditch and pole fence: the ditch 
must not be less than four feet wide on the top and three feet deep, 
with embankment thrown on inside of ditch, with substantial posts set 
in the embankment not more than eight feet apart, and a plank, pole, 
rail, or slat securely fastened to posts at least five feet high from the 
bottom of the ditch. Pole fence must be four and a half feet high, with 
stakes not less than three inches in diameter, set in the ground not less 
than eighteen inches, and when the stakes are placed seven teet apart 
there must not be less than six horizontal poles well secured to the 
stakes; if the stakes are six feet apart, five poles; if three or four feet, 
four poles ; if two feet apart three poles, and the stakes need not be less 
than two inches in diameter ; if one foot apart, one pole, and the stakes 
need not be more than two inches in diameter. The above is a lawful 
fence so long as the stakes and poles are securely fastened and in a fair 
state of preservation. Hedge fence is considered lawful when by reli- 
able evidence it shall be proved equal in strength and as well suited to 
the protection of inclosed lands as the other fences described. Brush 
fence must be four and a half feet high and at least twelve inches wide, 
with stakes not less than two inches in diameter, set in the ground 
not less than eighteen inches, and on each side, every eight feet, 
. tied together at the top, with horizontal pole tied to the outside stake 
^flve feet from the ground. In the case of partition fences, if one party 
reiuse or neglect to build or maintain his share the other may do so 
and recover the value. Three days' notice to repair is sutficient. The 
sufficiency of a fence is to be determined by three disinterested Iiouse- 
holders. 
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STOCK LAWS. 

In a majority of the States there are general laws prohibiting caxtle 
and other stock from running at large; in some instances, however, 
authority is delegated to counties or towns to make by-laws upon the 
subject, or there is special legislation for particular counties or districts. 
The law of estrays differs in the various States in no essential x>articu- 
lars. If a beast is found running at large, in violation of law, it may be 
taken up and impounded, where public pounds have been provided; or 
it may be held by the person so taking up on his own premises. If the 
owner is known, notice must be given to him at once; if unknown, the 
animal must be advertised for a specified time; and no owner claiming it, 
must be sold to the highest bidder. The person taking up the estray is 
entitled to a reasonable compensation for maintaining the beast. In 
some States, after a certain time, the estray becomes the property of the 
person taking it up, the prescribed legal notice having been given. 
When an animal is tbund doing damage on the land of another, the 
fences being constructed according to law, it may be held as security for 
damages. In all cases where the owner is known, he must be notified 
of tlie facts, and a reasonable time allowed him to reclaim and to inspect 
damages. In the majority of the States, also, owners of stock are re- 
quired to adopt certain ear marks, marks, or brands, and to make a record 
of them. 

A glance at some of the principal features of the laws relating to stock 
in the several States will show the importance attached to the subject, 
and may prove suggestive to communities where legislation is defective. 
In a former report of this Department a digest of the laws concerning 
the destruction of sheep by dogs was published, and that branch of the 
subject need not now be considered. In Maine and New Hampshire, 
towns may make by-laws cohcerning the running of animals at large. 
The laws of Maine provide that persons injured by beasts may sue for dam- 
ages, and distrain the animal. New Hampshire allows the owner of stock 
impounded for doing damage four days to respond to notice of the fact 5 
and if he fails to answer, the animals may be sold and the amount ot 
the damages be deducted from the proceeds. In Vermont, twenty days 
are allowed for redemption. Ungelded animals are not a^llowed to run 
at large. Earns must be restrained from August 1 to December 1, and 
be marked with the initials of the owner's name; and if found at 
large, a forfeit of $5 is due for each one taken up to the person so 
taking up. The owner of such animals is responsible for all damages 
done by them. Sheep infected with foot rot or scab must be diligently 
restrained, and for all damages resulting from neglect of this i)ro vision 
the ov>^ner is responsible, and is also subject to a fine of $10. Any i^erson 
finding such diseased animals at large, may take them as forfeit, and no 
action at law or in equity will lie for their recovery. Any person who 
shall drive, or in any manner bring, into the State any neat cattle, know- 
ing them, or any of them, to have the pleuro-pneumonia, or of having 
been exposed to that disease, is liable to a forfeit of a sum not over 
$500, or to imj)risonment in a county jail for not more than twelve 
months, nor less than one month. Towns may establish regulations, 
appoint officers or agents, and raise and appropriate money for the 
purx>ose of preventing and arresting the spread of pleuro-pneumonia. 

The laws of Massachusetts provide that when a person is bijured in 
his crops or other property by sheep, svvdne, horses, mules,, or neat cattle, 
he may recover damages in an action of tort against the ovv^ner of the 
beasts, or by distraining the beasts doing the damage ; but if the beasts 
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^vcrc lawfully on tlie adjoiiiiiig lands, and escaped therefrom in conse- , 
qiience of the neglect of the person who suffered the damage to main- 
tain his part of the division fence, the ow^ner of the beasts shall not be 
liable for such damages. The selectmen of towns and the mayor and 
aldermen of cities, in case of the existeiice of pleuro-pneumonia or any 
other contagious disease among cattle^ shall cause the infected animals 
or those exposed to infection to be secured in some suitable place or 
places, and kept isolated, the expense of keeping to be paid, one-fifth by 
city or town, and four-fitths by the State. They may prohibit the de- 
parture of cattle from any inclosurc, or exclude them therefrom; 
may make rules in writing to regulate or prohibit the passage of any 
neat cattle to or through their respective cities or to^vns, or from place 
to place, and arrest and detain them at the cost of the owners. They 
are authorized to brand infected animals, or those exposed to infection, 
with the letter P on the rump. For selling an animal so branded, there 
is liability to fine not exceeding 6500, or imprisonment not exceeding 
one year. iN'otice of any suspicion of the existence of contagious dis- 
ease must be given, with a penalty for neglect or refusal. board 
of commissioners is appointed for the State, with authority to use any 
measure to control the introduction of diseased cattle into the State, or 
the spread of disease. The rules and regulations made by this board 
supersede those of the selectmen of towns, and mayor and aldermen of 
cities. The moving of cattle into other States without perinission is 
prohibited. The law of 1867 provides that no cattle diseased, or sus- 
pected of being diseased, shall be killed, except by order of the gov- 
ernor. The ovmers of cattle ordered to be killed are indemnified. 

In Ehode Island, animals trespassing on lands are held a year and a 
day ; and, if a horse,- must have a withe kept about his neck during 
that time. Each town is required to erect and maintain at its own 
charge one or more public pounds, and it is lawful for any freeholder or 
qualified elector or field driver, and it is made the duty of every sur- 
veyor of highways, to take up and impound any horse, neat cattle, 
sheep, or hog found at large in auy highway or common. Provisions of 
the act extend also to goats and geese. In 18G0, in vievr of the danger- 
ous disease Vvhich had become prevalent in other States, the general 
assembly enacted that neat cattle might only be brought iuto the State 
from places west of the Connecticut liiver, upon thoroughfares leading 
into the western and the southern portions of the State, under regula- 
tions established by a board of commissioners, until they should pro- 
hibit importations from any of said places. For a violation of the pro- 
visions of the act, a penalty was provided, not exceeding $300 for each 
offense, and liability to indictment, and, on conviction, imprisonment 
not exceeding one year. In case of the introduction of a number of 
diseased, cattle at the same time, the introduction of each animal is to 
be deemed a separate and distinct offense. Town councils are empow- 
ered to take all necessary measures to prevent the breaking oat or 
spreading of any infectious diseases among the neat cattle in their re- 
spective tovrns, and to prescribe penalties in money, not exceeding 
$500. A board of commissioners is provided for, to be appointed by 
the governor, consisting of one person iiom each county, to see that 
the law is faithfully executed. It is made the especial duty of the 
board to endeavor to obtain full information in relation to the disease 
known as plejiro-pneumonia, and to publish and circulate the same, at 
their discretion; and in case the disease should break out, or there 
should be a reasonable suspicion of its existence in auy town, they are 
required to examine the several cases and publish the result of their 
26 
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examination J in order that the public may liavc correct iu formation. 
If satisfied of its existence in any tov/n, they must give public notice 
of the fact in ijrinted handbills, posted up j andj thereafter, an,y iucor- 
l>orated company or person who may drive, carry, or transport any neat 
cattle out of the town into any other town in tlie State, is liable to the 
penalties above stated. Any person wlio sells or offers to sell any 
cattle known to be infected with pleuro-pneum.onia, or with any disease 
dangerous to public health, is liable to iiulictment, and, on conviction, 
to punishment by fine not exceeding $1,000, or imprisonment not ex- 
ceeding two years. The act of March 20, 1SG4, provides that any person 
knowingly bringing into the State any neat cattle or other animals 
suffering Irom any infectious disease, or who knowingly exposes such 
cattle or other animals to other cattle and animals not infected with 
such disease, shall, upon conviction, pay a fine of not less than $100, 
and not exceeding $500. 

The laws of Connecticut allow owners of sheep to keep liocks in 
common, and to make their own rules and regulations concerning their 
care and safety. No horses, asses, mules, neat cattle, sheep, sv/ine, or 
geese are allowed to go at large in any highway or common, or to roam 
at large for the purpose of being kept or pastured on the highway or 
commons, either with or without a keeper. Any person may seize and 
take into his custody and possession any animal which may be trespass- 
ing u])on his premises, provided the animal enter from the highway, or 
through a fence belonging to the owner of the animal, or through a 
lawful fence belonging to any other person. He must give immediate 
notice to the owner, if known, and may demand for every horse, mule, 
ass, ox, cow, or calf, 25 cents ; and for every sheep, goat, goose, or 
swine, 10 cents; together with just damages tor injuries occasioned by 
such animals, if applied for within twenty-four hours after such notice 
shall have been given. If the owner is not known, the animal shall be 
sold by the town clerk, after due public notice. 

The cattle laws of New York allow any person to seize and take into 
his custody any animal which may be in any i^ublic highway, and oppo- 
site to land owned or occupied by him, or Avhich may be trespassing 
upon his premises. Notice must be given to a justice of the peace, or 
a commissioner of highways of the town in which the seizure has been 
made, who shall post up notices in six public places that the animal 
will be sold in not less than fifteen nor more than thirty days. The sur- 
plus money, after payment of all charges, is subject to the order of the 
owner for one year. The owner, before sale, may pay all charges and 
take the animal. If the animal has been trespassing by the w^illlTil act 
of another than the owner to effect that object, the owner is entitled to 
the animal upon making demand, after paying the compensation fixed 
by the justice or commissioner, but no other costs; and the person 
committing such willful act will be held liable to a penalty of $20. 

In New Jersey town committees, upon notice of the existence of any 
disease supposed to be contagious, are required personally to examine 
the cause, and if the symptoms which characterize contagious diseases 
are exhibited, shall cause such animals to be removed and kept sepa- 
rate and apart from other cattle and stock, five hundred feet distant 
from any highway, and the same distance from any and all neighbors. 
If any die of the disease, or are killed, they must be buried immediately, 
five hundred feet distant, &c., as above. No cattle that have been sick, 
and have recovered from any supposed contagious or infectious disease, 
shall mix with other cattle, or be removed, unless permission has been 
given by the town committee. Any person knowinglj^ storing a hide, 
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or any other x)ortion of a diseased animal, is subject to a Hue. The town 
committee are authorized to prohibit the importation or passage of cattk 
from other places into or througli their respective towns. After notice 
of x^rohibition, owners are liable to a line of $100 for every animal driven 
into a township. A fine of S 100 is iinposed for every animal sold and 
known to be diseased. The act of 18G6 authorizes the Agricultural So- 
ciety of the State to take measures for preventing the introduction or 
increase of rinderpest, and any other disease among cattle, at their dis- 
cretion. In this State, animals affected with ghmders are authorized to 
be killed. Cattle must not be marked by croi^ping both ears ; nor must 
either ear be cropped more than one inch. 

The running of cattle at large is controlled in Pennsylvania by towns 
and counties, through special legislation. The sale of cattle or sheep 
affected with pleuro-pneumonia, or any other contagious or infectious 
disease, is punished by fine not exceeding $500, or imprisonment not 
exceeding six months. Animals must not be sold alive from, or slaugh- 
tered on, premises where disease is known to exist, nor for a period ot 
two months after disease shall have disappeared from tlie premises. 
Cattle and sheep are not allowed to run at large where an^' contagious 
disease prevails. Constables of townshii^s are required to take \ip and 
confine any animals so found, until all costs are paid. 

In Delaware, by act of general assembly, cattle are forbidden to run 
at large in certain districts. Stallions over eighteen months old are not 
permitted to be at large. 

The laws of Maryland i)rovido that any i)ersoii aggrieved by trespass 
upon his premises of any cattle, hogs, or sheep in the possession or care 
of a non-resident, may impound them, and have the damages sustained 
by the trespass valued on oath by two disinterested citizens of his 
county, and the animals may be sold for the damages and costs. 

The laws of Virginia pro\ide that if any horses, cattle, hogs, sheep, or 
goats enter into any grounds hiciosed by a lawful fcncie, the owner or 
manager shall be liable to the owner of the ground for ail damages ; and 
for every succeeding trespass by such animals, the owner shall be liable 
ibr double damages ; and, after having given at least five days' notice 
to the owner of the animals of the fact of two previous trespasses, the 
aggrieved party shall be entitled to the animals if again found trespass- 
ing on the same lands. Horses diseased and unaltered, are not allowed 
to be at large. Every i)erson shall so restrain his distempered cattle, 
or such as are ujider his care, that they may not go at large off* the land 
to which they belong; and no person shall drive any distempered cattle 
into or through the State, or from one part of it to another, unless it be 
to remove them from one piece of ground to another of the same owner ; 
and when any such cattle die, the owner thereof, or person having them 
in charge, shall cause them to be buried (with their hides on) four feet 
deep. Any justice, upon proof before him that any cattle are going at 
large, or are driven in or through his county or corporation, in violation 
of law, may direct the owner to impound them ; and if he fail to do so, 
or suffer them to escape before obtaining a certihcate that they may be 
removed with safety, they shall, by order of the justice, be killed and 
buried four feet deep, with their hides on, but so cut that no one may 
be tempted to dig them up. For the protection of sheep special laws 
have been passed taxing dogs in certain counties, and for their restraint 
in those counties. 

In North Carolina, if cattle are driven from one part of the State to 
another, they must be certified to be healthy, sound, and free from any 
infectious distemper; the granting of such certificate by any justice, 
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without aTidavit, is a misdeuicanor in office. Stallious and mules over 
two years old are not allowed to go at large, under a penalty of $20. 
Damages for injury done by trespassing animals are recoverable as in 
other States. 

In South Carolina horses, cattle, hogs, sheep, or goats breaking into 
any field having a crop of any Ivind growing or ungathered, with a law- 
ful fence, may be seized and kept confined until notice is given to the 
owner, witkin twenty- four hours of the seizure, who shall be bound to 
pay the owner of such field 50 cents a head for each horse or mule, and 
25 cents for every head of cattle, hogs, &c., before he is entitled to have 
the animal delivered up to him. For the second breaking, within one 
month after the first, the owner is liable to the person injured for all 
damages sustained, in addition to the fine. Full satisfaction lies for 
injuring any animal found in any field where the fence is not a lawful 
one. 

In the State of Georgia, if any trespass or damage is committed by 
stock on any lauds not protected by lawful fences, the owner of the 
animal is not liable to answer for trespass 5 and if the owner of the 
premises should kill or injure the animal in any mauner lie is liable in 
three times the damages. When fences are made pursuant to law, and 
any animal breaks in, the owner of the inclosure shall not kill or injure 
him for the first breaking, and not until after notice is given to the 
agent or owner, if possible, but the owner shall be liable for double the 
damage done by his stock. 

In Florida there can be no trespass or damage if the fence is not a 
lawful one ; nor in such case can stakes, canes, or other devices to maim 
or kill cattle, sheep, swine, &c., be used, under a penalty of $10 for 
each ofi'ense and full damages. Marks upon stock are required. 

Any person is allowed in Alabama to take up any horse, mare, jack, 
neat cattle, hog, or sheep found running at large, if the owner is un- 
known. If any stallion .or jackass over two j^ears of age is found at 
large it must be taken before a justice who shall cause it to be adver- 
tised. The taker up is entitled to $5 from the owner, and reasonable 
compeusation for keeping. If such stallion or jackass is not claimed 
within three mouths it may be gelded. 

The laws of Mississippi provide that every owner of cattle, horses, 
mules, hogs, sheep, or goats shall be liable for all injuries and trespasses 
committed by brea]i:ing iuto grounds inclosed by legal fence. If any 
person whose fence is not a lawful one, shall hurt, wound, lame, or kill, 
by shootiug, or hunting with dogs, or otherwise, any cattle, &c., that 
may have broken into his inclosure, he shall pay the owner double 
damages, A ranger is elected in each county to attend specially to 
estrays, of which he is required to keep a record. When any person 
finds horses, mules, jacks, cattle, sheep, or hogs straying upon his land 
he may take them up and forthwith send them to the owner, i'f known ; 
if unknown, he must give notice to the ranger, or some justice of the 
peace. The ovnier of all estrays appraised at $10 and not exceeding 
$20 is allowed six months, and if less than $10, three mouths, from the 
date of certificate of appraisement to claim and prove his property. It 
is not kiwt "J for any drover or other i)erson to drive any horses, males, 
cattle, hogs, or sheep of another from the range to which they belong 5 
but it is made his duty if any such stock join his, to halt immediately 
at the nearest pen, or some other convenient place, and separate such 
stock as does not belong to him, or to the person by ^vhom he may be 
employed. For neglect a forfeit of $20 for every ofiense is provided, 
and liabilit!y to all damages. Any x>erson may confine and geld any 
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stalliou above the age of two years, found ruuniug at large, at the risk 
of the owner, but this will not apply to stallions usually kept up, but to 
those which accidentally escai^e. Any animal addicted to fence break- 
ing may be taken up by owner of land, vrho may recover 75 cents a 
day for keeping, provided owner has been notified, if known 5 but con- 
dition of fence may be shown in mitigation of damages. Double dam- 
ages may be recovered for injury to animals where fence is not a law- 
ful one. Defacing or altering marks of animals subjects to a penalty ol 
imprisonment in the penitentiary for not more tlian three years, or fine of 
not more than $500, and imj^risonment in county jail for not more than 
one year, or both. 

Ko neat cattle belonging to non-residents are allowed to be taken into 
Texas for grazing or herding xiurposes, under ]3ain of forfeiture to the 
county into which they shall have been so taken. Severe penalties for 
altering the brands of animals are provided in this State. 

In Arkansas, if any horse, cattle, or other stock break into any in- 
cloRure, the fence being of the required height and sufficiency, the owner 
of the animal shall, for the first offense, make reparation for true dam- 
ages ; for the second offense, double damages ; and for the third the 
party injured may kill the trespassing beasts, without being answerable. 
If any stallion or jack over two years old is found running at large, the 
owner may be fined $2 for the first offense, and $10 for each subsequent 
offense, and is liable for all damages that may be sustained. Any per- 
son may take up such animal, and, if not claimed within two days, may 
castrate, and recover $3 for doing so ; but the life of the animal must 
not be endangered. If any such animal cannot be taken up, he may be 
killed, if notice be first put up at the court-house, and at three other of 
the most public places in the county for ten days, accurately describing 
the auimaL 

In Tennessee stallions and jackasses over fifteen months old are not 
allowed to run at large under penalty to the owner of not less than $5 
or more than $25. The animal may be taken before the nearest justice 
of the peace who shall give public notice. If not claimed within three 
months the animal may be gelded at the risk and expense of the owner. 
The party taking him up is entitled to ,$5 and reasonable expenses for 
keeping. 

There is no law in force in West Yirginia to prevent cattle from run- 
ning at large ; but if they break into an inclosure and destroy any grain 
or crops, the owner is liable, provided the tence is a lawful one. A law 
exists to prevent diseased sheep from traveling on the highway. 

In Kentucky breechy and mischievous bulls may be taken up and 
altered ; a jack or stallion may be gelded if found at large, allowing the 
owner, if known, at the rate of twenty-five miles a day to reach the 
place where the animal is held, and recover the animal ; hen the owner 
is not known, the animal is dealt with as anestray, and may be ordered 
by a justice to be gelded. If the owner pf any distempered cattle per- 
mits them to run at large, or drives them through any part of the State, 
he is liable to a fine of $10 for each head ; and if any die the owner 
must cause them to be buried, subject to a penalty of $5 for neglect in 
each case. 

The State of Missouri has created a board of cattle inspectors to pre- 
vent the spread of the Texas or Spanish fever. The county conrt of 
each county is authorized to appoint three competent and discreet per- 
sons to act iis a board for the inspection of cattle supposed to be dis- 
tempered or affected with the disease known as the Texas or Spanish 
lever. They may stop any drove of cattle. If they adjudge cattle to 
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be diseased or distempered, and in a condition to communicate any con- 
tagious or infectious disease, they are required to order tlie cattle to bo 
removed from the county without delay, upon the same route upon 
which they came in, if practicable. If the owners comply with the 
order they will not be further liable; but if they, or the persons hav- 
ing the cattle in charge, willfully delay or neglect to do so, the president 
of the board will direct the sheriff to drive the cattle out by the route 
they came in, or to kill them, if the board think it necessary in order to 
prevent the spread of the disease. The parties owning or in charge of 
the cattle ordered to be removed or killed are liable for all the costs that 
may accrue in case of examination, removal, or killing. The act to pre- 
vent the introduction of diseased cattle into the State provides that no 
Texas, Mexican, or Indian cattle shall be driven or otherwise conveyed 
into any county in the State between the first day of March and the 
first day of December in each year, but this does not apply to any cattle 
which have been kept the entire previous winter in the State. Cattle 
may be carried through the State by railroad or steamboat, provided 
they are not unloaded, but the railroad company or owners of the steam- 
boat are responsible for all damages which may result from the Spanish 
or Texas fever, should the same occur along the line of transportation; 
and the existence of such disease along the route shall be prima facie 
evidence that the disease has been communicated by such transporta- 
tion. For every head of cattle brought into the State contrary to law 
a tine of $20 may be recovered, or the i)arty may be imi)risoned in the 
couuty jail not less than three nor more than twelve months, or may be 
subjected to both fine and imprisonment. It is lawful for any three or 
more householders to stop any cattle which they may have good reason 
to believe are passing through any county in violation of the act. 

In Illinois the owner of anijnals breaking through a legal fence is 
liable to full damages for the first trespass, and to double damages for 
any subsequent trespass. "Where the fence is insufficient, and the land- 
owner injures or destroys animals, he is answerable in damages. Stal- 
lions over one year old are not permitted to run at large; but if so found 
may be gelded, if the owner does not reclaim them, one day for every 
fifteen miles' dista^nce of the animal from home being allowed, after 
notice. Diseased horses, mules, and asses must be kept within the 
owner's inclosure, under penalty of $20 damages. Estray hogs must be 
sold between November 1 and March 1. To convey any Texas or Chero- 
kee cattle into the State between the first day of October and the first 
day of March renders the party so doing liable to a fine not exceeding 
$2,000 nor less than $500, and imprisonment at the discretion of the 
court. Any and all fines are paid into the county treasury, subject to the 
order of the board of supervisors or county court, for the purpose of 
being divided pro rata among iiersons who may have suffered damage 
or loss on account of any such Texas or Cherokee cattle. All persons 
or corporations are liable to injured x>arties for any damage arising from 
the introduction, by any of them, of any diseased cattle. It is made the 
duty of any circuit or county judge, or justice of the peace, upon oath ot 
any householder, setting forth that Texas or Cherokee cattle are spreading 
disease among the native cattle, to forthwith issue a warrant to any 
sheriff or constable of the county, commanding liim to arrest and im- 
pound such cattle, and keep them by themselves until the first day of 
October following. "Texas and Cherokee cattle'' are defined to mean 
^ a class or kind of cattle, without reference to the place from which they 
may have come. 

In Indiana laws regulating the running at large of cattle and other 
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Stock are local in tlieir application, comity boards designating what 
animals may or may not run at large. However, wlien any animal is 
fonnd at large contrary to local law, and lias been tal^en up, the owner 
may reclaim it within ten days, after which time the animal may be sold. 

It is unlawful in the State of Ohio for any one to sell, barter, or dis- 
pose of, or permit to run at large, any horse, cattle, sheep, or other 
domestic animal, knowing them to be infected with contagious or infec- 
tious disease, or to have been recently exposed thereto, unless he first 
duly informs the party to whom he may sell as to t!ie facts. The fine for 
so doing is not less than $20 nor more than $200, with < osts, or confine- 
ment in the county jail not more than thirty days. For Ho wing infected 
animals to come in contact with animals belonging to another, a fine 
is provided of not less than $50 nor more than $500, with costs of prose- 
cution, or confinement in county jail not less than ten nor more than 
fifty days. If any horse, mule, ass, or any neat cattle, hogs, sheep, or 
goats, running at large, break into or enter any inclosure other than 
inclosures of railroads, the owner is liable for all damages, and the ani- 
mal so breaking into or entering an inclosure is not exemx>ted from 
execution issued on any judgment or decree rendered by any court. For 
allowing any such animals to run at large in any public high v, ay or upon 
any uninclosed land, or for herding any of them for the purpose of graz- 
ing on premises other than those owned or occupied by the owner or 
keeper of the animals, the party offending is liable, for every violation, 
to a fine of not less than $1 nor more than $5. But a general permis- 
sion may be granted by the commissioners of any county for certain 
animals to run at large, and in counties where there is no sucli general 
permission, township trustees may grant special permits, such general 
and special permits terminating on the first Monday of IMarch of each 
year; and special permits are revokable at the discretion of the trustees, 
upon three days' notice in writing to the owner of animals. Special 
permits must be directed to individuals, and for particular animals 
described tlterein. The owner of trespassing animals is liable for all 
damages upon premises of another without reference to the fence which 
may inclose the premises. x\.ny person may take up and confine an 
animal found at large contrary to law, and the owner may reclaim the 
same within ten days. The fees are as follows: For taking up and 
advertising each horse or mule, $1 j n^at cattle, 75 cents each ; swine, 
50 cents each ; sheep or geese, 25 cents each ; and reasonable pay for 
keeping the same. It is unlawful for the owner or keepers of any animals 
]i:nowingly to permit them to enter the inclosure of any railroad, or, 
having entered, to remain therein 5 or to lead or drive any such animals 
within the inclosure, or along or upon the track of any raikoad, at any 
other place than the regular street or road crossing, larm crossing, or 
way. 

In Michigan it is not lawful for any cattle, horses, sheep, or swine to 
run at large on the highway, except in those counties or x^arts of coun- 
ties where it shall be otherwise determined by the boaM of supervisors 
in Such county. Where the law is in force, any person may seize and 
hold in his possession any animal found running at large, and give no- 
tice to a justice of the peace or a commissioner of highways, who is 
required to post up notices describing the animal. The animal must be 
sold at public outcry in not less than thirty nor more than sixty days 
after date of notice: but the owner may redeem the animal by paying 
costs and compensation for keeping — redemption to be made within 
one year. An animal found. tresi3assing by the willful act of another, 
may be taken by the owner on demand, after paying reasonable com- 
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peasatiou, but the person comniitting the act is liable to a tine of $20. 
Any person taking up a beast going at large contrary to laAY, or con 
trary to any by-law of a township, is entitled to 50 cents per head for 
all horses, mules, asses, and neat cattle, and 10 cents per head for all 
sheep, goats, and swine. When any person is iujured in his land by 
animals, he may recover damages in an action for trespass against the 
owner of the beasts, or by distraining the beasts doing damage, unless the 
animals shall have been lawfully on adjoining lands, and shall have 
escaped therefrom in consequence of the neglect of the person who has 
suffered the damage, to maintain his part of the division fence. 

The laws of Wisconsin permit towns to make regulations concerning 
the running of animals at large. The owner or occupant of lands may 
distrain all beasts doing damage within his inclosure, and when any 
distress shall be made the person distraining is required to keep such 
beasts in some place other than the public pound until his damages are 
appraised; and within twenty-four hours he shall apply to a justice of 
the peace, who shall appoint three disinterested free-holders to appraise 
the damages sustained. If within twenty-four hours after appraise- 
ment the damages are not paid, the animals' may be placed in the public 
pound, to be there maintained until the amount of damages and costs 
is recovered by due process of law. If the owner of any sheep infected 
with contagious disease permits any of them to go at hirge out of his 
own inclosure at any season of the year, he shall forfeit the sum of $5 
for each and every such sheep, to the person who may enter complaint, 
for each time they are so found running at large. If the owner neglects 
to restraiji such sheep, any person is authorized to tal:e them up and 
put them in some safe place other than the public pound. Ilams are 
not permitted to go at large between July 15 and December 1, and the 
-jwner forfeits $10 to the person taking up the animal for each time so 
found abroad. 

The electors of each town in the State of Minnesota have power at 
their annual meetin'gs to determine the number of pound masters, and 
the location of pounds, and regulations for impounding animals, and 
to fix the time and manner in v/hich cattle, mules, asses, and slieep may 
be permitted to go at large, provided that no cattle, horses, males, nor 
asses be allowed to go at large between the 15th of October and the 
1st of April. The owner or occupant of lands may distrain all beasts 
doing damage upon his lands during the night-time, from 8 o^cIock in 
the evening until sunrise; and when any such distress is made the dis- 
trainer shall keep such beasts in some secure place other than the pub- 
lic pound, until his damages are appraised, unless the same is made on 
Sunday, in which case, before the next Tuesday morning thereafter he 
shall apply to a justice of the peace of the tovrn, who shall appoint three 
disinterested persons to appraise damages. No damage can be re- 
covered by the owner of any lands for damage committed by any beasts 
during tlie daytime, until it is first proved that the lands were inclosed 
by a lawful fenc^. Distress may be made at any time before the beasts 
doing damage escape iTom the lands, and without regard to the suffi- 
ciency of fences. The owner of any horse or other animal, having the 
disease known as the glanders, who knowingly permits sRch animal to run 
at large, or be driven upon any of the highways of the State, or any 
hotel keeper, or keeper of any public barn, who permits any animal 
having such disease to be stabled, such person shall be deemed guilty 
of a misdemeanor, and upon conviction before any justice of the peace, 
shall be punished by a fijie of not more than $100 nor less than $25. 
In Iowa no stallion, jack, bull, boar, or buck is permitted to run at 
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large. Persons aggrieved are allowed to distrain any such animals, 
and compel the owner to pay damages. If the animal is not redeemed 
within seven days, seven days' notice of its sale at public auction must 
be given, the proceeds to apply on damages after deducting costs. If 
any domestic animal, lawfully on adjoining land, escapes therefrom in 
consequence of the neglect of the person suffering the damage to main- 
tain his part of the division fence, the owner of the animal is not liable 
for any damages. If beasts are not lawfully upon the adjoining land, 
and came upon it, or if they escaped therefrom into the injured inclosure, 
in consequence of the neglect of the adjoining owner to maintain a par- 
tition fence or any part of one, which it was his duty to maintain, then 
the owner of the adjoining land shall be liable as well as the owner of 
beasts. Fence viewers appraise all damages.' An act of April 8, 1868, 
forbids any one to bring into the State, or to have in possession, any 
Texas, Cherokee, or Indian cattle. Transportation on railroads through 
the State is not forbidden, nor the driving through any part of the 
State of such Texas or sonthern cattle as have been wintered at least 
one winter north of the southern boundary of the State of Missouri or 
Kansas. The penalty of violation is a fine not exceeding $1,000, or im- 
prisonment in county jail at the discretion of the court, not to exceed 
six months, together with all damages that may accrue by reason of 
such violation of the law. Any one driving or importing diseased 
sheep into the State, knowing the disease to be contagious, is deemed 
guilty of misdemeanor, and is punishable by fine of not less than $50 
nor more than $100. The same fine is imposed upon any person who 
may turn out of his inclosure, or sell sheep, knowing them to be 
diseased. 

In Kansas when a majority of the electors in any township petition 
county commissioners for orders to confine animals during the night-time, 
such orders shall be made and notice thereof given. The owner is liable 
for depredations of animals during the continuance of such orders, with- 
out regard to condition offences. Persons damaged in their property have 
a lien upon the stock. If any stallion or jack over the age of two years 
is found at large, the owner, if known, must be notified of the fact ; and 
if he fails or refuses to confine the animal he is liable to a fine of $5 for 
the first offense, and $10 for each subsequent offense, and all damages. 
StaUions and jacks, not used for breeding purposes, may be castrated by 
the person taking them up, if the owner fails, after three days' notice, 
to reclaim the same, and pay damages, or such animals may be killed 
after six days' notice. Any bull, boar, or stag found running at large 
may be taken up at any time or place. Electors of townships may de- 
cide whether swine may run at large or not, at least ten voters having 
petitioned for the submission of the question. No horse, mule, or ass 
diseased with glanders is allowed to be at large, under a penalty of not 
less than $5 nor more than $100. Knowingly to import or drive into 
the State sheep affected with contagious disease is a misdemeanor, with 
a fine not to exceed $200. The same penalty is provided for any owner 
allowing such sheep to run at large, together with responsibility for 
damages to other owners. Eams must be restrained between Juue 15 and 
December 15, under penalty of $5 for each day allowed at large. Elect- 
ors of townships determine whether or not sheep shall run at large. In 
February, 1867, a sanitary measure was passed for the protection of cat- 
tle from the ravages of the Spanish fever. Stock from Texas and the 
Indian Territory brought into the State between the first day of March 
and the first day of December in any year, are not to be driven through 
the State except in the remoter parts on the plains, and then not within 
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five miles of any highway or "ranch," except by consent of the owner of 
the latter. Violation of the law is treated as a misdemeanor, and the 
first offense is punishable by fine of $100 to $1,000, and imprisonment 
from thirty days to six months 5 for subse(iuent offenses the penalties 
are doubled. 

In Nebraska cattle and other stock are restrained in particular coun- 
ties. The legislation concerning cattle, &c., is also of a local character 
in the State of California. 

The laws of Oregon interdict the running at large of any stallion, 
jack, or mule, over eighteen months old, within the months of April, 
May, June, July, September, and October. If not kept for breeding 
purposes, the animal may be gelded. If kept for breeding purposes, the 
distrainer may return him to the owner, and recover $2. The owner of 
such an animal is liable for damages. Animals afiected with contagious 
diseases must not be brought into the State under a penalty of not less 
than $50 nor more than $500 for the introduction of each animal so 
diseased. 



VINE-LAND AS A LESSON IN COLONIZATION. 

Whatever may be said in praise of the site and soil of Vineland, or in 
depreciation of the productive value of New Jersey sands,-' there can 
be no question that this colony often thousand people, gathered within 
a period of ten years, as a settlement almost ])ure]y agricultural, has 
furnished an example in colonization which should not be ignored, and 
which may prove suggestive in the organization of agricultural settle- 
ments in other portions of the country. Its peculiar features, its points 
of successful accomplishment, even its very failures, may be made sub- 
servient to the uses of colonization elsewhere. It tends also to show 
that restrictive legislation, in the interest of rural aesthetics and public 
morals, may be practicable and beneficial in a community in which the 
public sentiment is almost unanimous in its favor. It affords a striking 
example of the elfect of population, of educational and social advantages, 
of associated improvement, in enhancing values of real estate, and cre- 
ating a market even amid a community of producers nearly homogene- 
ous. It furnishes a practical rural illustration of the adage " In union 
there is strength." Yet the lesson inculcating the superior economy of 
a nation of farmers cannot be drawn from this community of tillers of 
the soil. But for the millions of consumers in Kew York and Philadel- 
phia and other adjacent cities, a city of producers of small fruits and 
perishable vegetables would be impossible. 

It is deemed proper to present a brief view of the history and prog- 
ress of this settlement, in the words of the writer, Philip Snyder, (presi- 
dent of the Vineland Agricultural and Horticultural Society,) without 
ofScially indorsing or dissenting from any of the facts presented : 

The county of Cumberland, in whicli Vineland is chiefly situated, 19 naturally, in 
soil and climate, one of the iinest in New Jersey. The surface is undulating, someAvhat 
resembling the prairies of Iowa. The soil is almost entirely free from rocks or large 
stoues, and of a mechanical texture admirably adajfted to working. While popularly 
accounted " light/' its proportions of clay, loam, and sand are such as to produce the 
finest crops of cereals, fruits, aud ve/rotables. Twenty to thirty bushels of wheat, fifty 
to seventy-five bushels of corn, or one to two tons of hay per aero are common crops 
in fair seasons. The soil rarely bakes, or needs underdraining. It admits of deep 
working, aud responds readily to the application of manures. 

Yitieland lies along the eastern limit of Cumberland County, thirty-four miles south 
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of Pliiladelpllia, and extends for a short distance into tlio ccnnties of Atlantic and 
Gloucester. Its latitude is thirty-nine degrees twenty-eijijht minutes north, and it is 
distant uineteeu miles north from Delaware Bay, and thirty-t^,vo miles west from the 
Atlantic Ocean. The elevation is one hundred and eighteen feet ahove tide water at 
Pliiladelphia. The breezes from the hay and ocean relieve the sunmier temperature, 
^vhile that of winter is modified by the proximity of the Gulf Stream. 

Previous to the opening of the West Jersey railroad, whicJi now traverses Viueland, 
this territory was a neglected wilderness. For this there wore two princii^al causes : 
First, the isolation of the region ; second, ownership, in large tracts, by wealthy pro- 
prietors, who had little disposition either to improve or to sell it. The taxes were 
nominal, and the revenue from timber, charcoal, and fuel, fthe latter for the glass 
factories at Millville and Glassboro',) was an item of at least some value. When the 
opening of the railroad made the tract easily accessible, Richard D. Wood, who owned 
the larger part of it, began to IooIl about for a customer. Charles K. Landis, who had 
some previous experience in colonization, and had recently been through the West 
with the view of founding a ne^v colony, lirst visited the place in Februxiry, 1861. 
Satisfied that its natural agricultural capacities were not inferior to the remainder 
of the county, and that, by a suitable system in colonization, which should look as 
much to the good of the settlers and of the county as to his own profits, he could soon 
attract a prosperous colony, he purchased l(),000 acres, and afterward, from time to 
time, 14,000 more. He took possession the following summer, and began the formal 
opening of the work on the 8th day of August. 



THE SOIL. 



Of the peculiar characteristics of the soil of Vineland, Dr. Charles T. Jackson^ of 
Boston, the state assayer of Massachusetts, thus records his observations : 

" The soil of Vineland is an ancient sea-bottom of the cretaceous age ; that is, it be- 
longs to the same formation as the chalk of England and France, as is proved by the 
characteristic fossils. There is, as the base of this formation, an extensive tract of 
green sand, known in Nev/ Jersey under the .name of green-sand marl. This dexjosit 
extends across the Delaware River into the State of Delaware, and it undoubtedly un- 
derlies the country from Vineland to Ilammonton, and probably extends much farther 
in different directions, though at a considerable depth from the surface. Thus, iu this 
county, marls and clays rex^resent the chalk of England and France, the conditions 
for the production of chalk not having existed on our shores at the time of this 
formation. 

"On the immediate surface there is a thin covering of tertia,ry deposits, derived 
chiefiy from the debris of the previously deposited chalk formations, abundant broken 
fossils indicating this fact. It is also remarkable that the tine, yellovr subsoil of Vine- 
land has the same concretionary structure as the green-sand, so that it appears as if 
composed of that substance, a^ltered by decompositiouj protoxide of iron having become 
peroxidized, and much of the potash washed out by tJie action of the water. ' 

" The fine soil certainly bears no marks of its being formed by the coiirse oi^eration 
of disintegration of rocks, for it is so fine that w^hen mingled with water it is kept sus- 
pended iu it a long time, and wlien thrown in a filter some of the soil passes through 
the pores of the paper, indicating extremely fine division. 

" Experience has shown that all the crops which have been cultivated in Vineland 
have done well. The roots of vines and trees extend to a greater length than they do 
in a heavy or clayey soil, and this gives to those jjlants an additional security against 
drought. 

" There is some white sand washed up by niins, but it docs not the least harm, and 
there is fine^ rich loam enough in the soil for all the needs of vegetation. The land is 
Avell drained, and is somewliat rolling, though not hilly. There is very little decay- 
ing vegetable matter, and but few tracts of swampy land, and nowhere any stagnant 
water. W^ith these conditions, I should regard the place as remarkably salubrious, 
and not liable to iniasmatic diseases, even were I not credibly informed that Vineland 
is free from tlieni. The Tviuds from the south and the east come over the sea water, 
but in their passage over twenty to thirty miles of land lose their chilliness and excess 
of moisture, while the winds from all other directions blow over a great extent of land, 
the north and northeast winds being much temjjered thereby, so as to be compara- 
tively mild. Such a situation insures an invalid a mild and cqual)le climate, while it 
proves healthful to the laborer." 

Dr. JackBon made two analyses of the surface soil, and from these combined he gi ves 
the following as the comx)osition of the soil: 



Vegetable matter [humus] 5, 800 

Silica 78. COO 

Alumina 10. 000 

Peroxide 01 iron ' 2.800 

Lime 0. 540 

Magnesia 0. 390 



Phosphoric acid 0. OHG 

Potash and soda 1. 814 
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He adds : " Pliosplioric acid, lime, tlie alkalies, and vegetable oroauic products are 
tlio most essential elements of a soil, and these are present in the loam of Vineland." 

PRINCn'LES OF SETTLISJVIENT. 

The principles of settlement adopted by ^ir. Landis embrace the following partic- 
ulars : 

1. The sale of lands with stipulations for immediate improvements. 

2. Division into small farms of twenty to sixty acres, with convenient access to 
roads ; and the encouragement of fruit growing and gardening in connection with gen- 
eral farming. 

3. A general system of public adornment, tending to still further aisthetic improve 
ment as wealth and public taste increased. 

4. The prohibition of the sale of all intoxicating drinks as a beverage. 

5. The abolition of the system of fences, with a view both to beauty nnd economy. 

6. The establishment of a city in the business centre of the tract, which should be 
supported by manufactures and schools, and which should furnish, to a considerable 
extent, a home market for the surplus products of its suburbs. 

'The principles thus set forth justify notice in detail: 

1. The first condition was desired to prevent the holding of land for merely specu- 
lative pur|)oses, as well as to make every purchaser a contributor to the improvement 
of the whole settlement. Had this feature been neglected, the prog^rcss of the settle- 
ment would have been slow, or its prospects entirely destroyed. The influx of a con- 
siderable population would have been the signal for a rush of speculators who would 
have bought up the. land in large tracts, and held them without improvement, merely 
to secure the benefit of the improvements on neighboring lands. As the settler im- 
proved his place he would find adjoining lands rising in price, merely on account of his 
industry ; while the enormous prices asked for unimproved lands would deter new set- 
tlers from buying, and discourage the whole settlement. Every buyer of new land 
binds himself to erect a dwelling, to clear up and cultivate not less than two and a 
half acres, and to make his roadside improvements within one year, or he cannot re- 
ceive a deed for his purchase. If ho fails to make these improvements within the 
specified time, and there is no prospect of his making tbem, the land is resold to other 
parties on the same conditions. In addition, the law incorporating the township au- 
thorizes the township committee to enforce the roadside improvements by suits and 
fines, so that all lands in the township two years after being cleared must share in the 
general roadside improvement. 

2. The division into small farms was specially important to the success of the enter- 
prise. Pioneers are usually men of limited means, and larger fanns would be of no 
practical use to such persons. Besides, for fruit culture or gardening, a concentration 
of labor and capital is essentially important. Another consideration was that smaU 
farms would secure a dense population, which would furnish the opportunity for the 
higbest development of social, mental, and religious culture. It was thought that in 
such a community, under the indicated conditions, small farms well managed could not 
fail to appreciate in value ; that they would furnish attractions to the better class of 
capitalists, to scholars, to men of leisure and culture, to patients in search of health, 
and to all capable of enjoyin*^ homes in a rural region where growing' families could be 
reared at a distance from city vices and temptations. To these classes the original 
settlers could sell at a x^aying advance, and as long as the tract furnished unoccupied 
lands they could buy again, and start under more favorable circumstances. As popu- 
lation, manufactiTi'es, and business increased, the area of cultivated lands in the central 
portions would diminish, and the value of the home market, as well as of the sur- 
rounding farms, would increase in proportion. Such has actually been |the result. 
Probably in no other place in this country, not sustained by commerce, mining, or 
trade, has property appreciated so rapidly, and probably in no other rural com- 
munity is so high a standard of morality and intelligence maintained. The division 
into small ftirms, and the practice of fruit culture, or gardening, in connection with 
grain or grass growing, with the encouragement given to the best systems of culture, 
Avere essential to this result. 

3. The system of public adornment, while comparatively inexpensive, is, next to the 
absence of fences, the most marked feature that strikes the stranger's eye. The roads 
are laid out with a special view to convenience and beauty. The old roads- were 
merely winding wagon tracks through the forest, the bushes often scraping the wheels ; 
the new roads are straight, generally parallel to one another, from fifty to one hun- 
dred feet wide, and cross one another at right angles. The West Jersey railroad tra- 
verses the settlement in a nearly north and south direction, and on each side of the 
track one hundred feet are reserved for a boulevard with two rows of shade trees, 
making four rows of shade trees within less than one hundred feet of the track. The 
village is located about midway between the north and south lines of the track, on 
both sides of the railroad, with right angled streets, each from sixty-six to one hundred 
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feet in widtli. The road beds are^generally tliixty feet wide, and are liandsomely graded 
as fast as the needs of the settlement require, and the remainder of the space allotted 
for highways is seeded to grass, and one or two rows of shade trees on each side, not 
more than two rods apart, must always bo maintained. Either fruit or ornamental trees 
"Jv^ill answer the requirements. Two rows are requisite on each side of such roads as are 
one hundi-ed feet wide ; those from fifty to sixty -six feet wide have a single row. Pesti- 
lential weeds, such as thistles, wild carrots, &c., must be kept down. The grass along 
the roadside, as well as the root or grain crojis now and then grown for a rotation, be- 
longs to the owner of the adjacent lands. As the trees advance in size and ago the ef- 
fect of this system will become more and more apparent, and the value it will impart 
to prox)erty will be no less marked. , 

Another result of the system is the effect on public taste. Some persons Y)erform this 
work unwillingly at first, but seeing its good effects all aromid them they are frequently 
led into more adornment than the law requires. The trees at first may be inferior, but 
these gradually give place to a better class, the number sometimes being doubled, and 
then nicely graveled side-walks follow, bordered by beautiful hedges. Could an accu- 
rate computation bo made of the number of miles of young evergreen and Osage orange 
hedges already planted in Vineland, the amount would astonish one unacquainted with 
the place. 

A public park of forty- five acres, just outside the present village site, and covered 
by a good growth of timber, and ten or twelve small squares located at prominent road 
crossings, constitute a part of the system of public adornment. These are a free gift 
to the township from the founder, he requiring only that a small simi shall be annually 
expended upon them to improve and keep them in order. 

4. The prohibition of the traffic in intoxicating liquors is designed in part for pecu- 
niary profit, as well as for social and moral good. The princix)le of abstinence from in- 
toxicating beverages has now so many advocates that a place in which the sale of liquor 
is prohibited, both by law and public sentiment, would naturally attract many who desne 
homes not exposed to the infiuence of this traffic. The rights of persons and property are 
more likely to be respected in such a community, while the advantages for rearing and 
educating children without exposure to evil infiuences would naturally attract the bet- 
ter classes from abroad. There could be little taxation for pauperism, or for the prose- 
cution of crimes inspired by liquor di-inking; hence there would be a substantial pe- 
cuniary advantage. All this Vinelaiid has realized, and the good results aie so appa- 
rent to her citizens, that at each township election since the question of Dcense has 
been submitted to the peox)le the vote has been unanimous for prohibition. Even per- 
sona with drinking habits, or those whose consciences would not prevent them from 
selling liquor were it lawful or safe to do so, are so impressed with the advantages of 
prohibition to Vineland, that even a secret ballot farnishes no tenq^tation for impeach- 
ing its wisdom. 

5. The abolition of laAvs requiriug the establishment of fences was intended to pro- 
mote both economy and beauty. Every settler is at liberty to build fences if he desires 
it ; but where the laud can be tilled it is an ascertained fLict that the soiling of stock is 
more profitable than pasturing. To carry out this change in regulations it was only 
necessary that a law should be secured to prohibit cattle from running at large on the 
highways. This was done in the face of some opposition tiom the few farmers inside 
and outside of the tract, with whose habits this law would interfere. At first it was 
disregarded; but the killing of some cattle and the impounding of others, with fines 
and penalties, soon disarmed opposition, and uniA^ersal obedience is now the rule. The 
immense outlay saved the settlement by this enactment will be partially appreciated 
by a moment's consideration. The length of the various roads on the tract now 
amounts to IGO miles, or 51,200 rods. The fencing required on both sides of the roads 
would be 102,400 rods in length. At the low estiuiate of $2 per rod, the total cost of 
these roadside fences would be $204,800. The addition of line fences between different- 
owners would dimbtless require five times this expenditure, so that by disiieasiug with 
fences at least $1,000,000 has been saved the settlement, without taking the item of re- 
pairs into the account — an outlay which woubl have proved a heavy burden upon the 
enterprise. Hedges and screens are a voluntary matter. The first cost of the plants 
is small ; the care refpiired to grow them is also small ; and when grov/n they are per- 
manent, and constitute lines of beauty which never tire the eye of taste. Age adds to 
their beauty, strength, and usefulness; and a few years hence it is more than probable 
that Vineland will present the most remarkable instance of rural lestketics on a grand 
scale that this country, if not the world, can exhibit. 

In the village [)lat every house must be located not less than twenty feet from the 
outer line of the street, and in the country, seventy-five feet. This is done to give op- 
l^ovtunity and encouragement for the planting of tiower gardens, shade trees, and shrub- 
bery, and the laying out of lawns. The result constitutes an important feature of the 
kaidscaiic as the stranger rides through the place. 

6. The Maurice Kiver, only two miles from the station, furnishes an immense water- 
power, and about twenty mills, at various points on this never-failing stream, including 
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at least one largo cotton iactoiy, have long been in operation. Of manulactories not 
depending on water-power there are already perhaps more than the niuiiher coimnon to 
thi-iving villages, embracing those relating to clothhig, boots and shoes, Imnber, wood- 
turning and scroll-sawing, buttons, straw-sewing, basket-making, bricks, earthenware, 
sashes aad blinds, doors and window frames, planing-mills, flouring-milis, bakeries, 
book-binding, fruit-baskets and boxes, with several propagating houses for flowers and 
plants. For schools, the good order of amoral and intelligent community, a climate not 
subject to extremes or malarious diseases, and a close connection with the great railway 
system of the east, famish iinusual advantages. Vineland possesses a successful acad- 
emy and fifteen public schools, attended by 1,500 pupils, and the Methodists of South 
Jersey have located a large s.('minary here, to cost at least $50,000. Mf^ny inducements 
were oifered to secm'o the location of this seminary elsewhere, but the conmiittee in 
charge gave Vineland the preference because of its temperance priucii)les, and its pres- 
ent and prospective attractions for parents who desire to educate their chikken under 
the best moral intluences. The seminary will be opened to the public in 1870. 

RESULTS ATTAIXED. 

Some of the results connected with the settlement of Vineland have been incidentally 
referred to in the foregoing cxx)Osition of the j)rincix>les on which it is founded. Others 
will be briefly noticed. 

The Vineland tract, by which is meant simx>ly the area covered by the various pur- 
chases of Mr. Landis, extends over about 30,000 acres. Landis township, as incorpo- 
rated, covers about 44,000 acres. Ikfore the West Jersey railroad was opeu(ecl the region 
generally was worth vviiat it would net from wood, lumber, and charcoal; and it is 
stated that not many years ago $5 per acre would have purchased any quantity of land 
in the neighborhood of the present depot. The lowest price at which village lots can 
now be purchased is $150 per lot, the lots measuring 50 feet by 150, or a little more 
than orui-sixth of an acre. This is at the rate of nearly $900 per acre. On Landis ave- 
nue, in the business portion of the village, $40 per linear foot have been paid for build- 
ing sites, a rate exceeding $11,500 per acre. Over four hundred acres out of the six hun- 
dred in the village are now improved. Good fruit farms witliin a mile or so of the vil- 
lage, with respectable buildin<>s, bring $500 to $1,500 per acre, ilesides the 44,000 acres 
in Landis township, there are, in the portions of Franklin and Biiena Vista townships 
belonging to the tract, perhaps G,000 acres more. Estimating these 50,000 acres — vil- 
lage aud\iil — at $150 per acre, wo have a total of $7,500,000 as the present value of a 
territory whicli in Januaiy, 1860, could not probably have been sold for $4 per acre. 
This advance has been gradual, and attended by no violent fluctuations. The comple- 
tion of the Vini'land railway to New York will enchance existing values, for then the 
surplus productions of the i)lace will have a safer and surer maiket. The amounts of 
some of these surplus products, marketed in 1869, were as follows: Strawberries, 209,844 
quarts ; raspberries, 39,96'2 qiuirts ; blackberries, 132,353 quarts ; Peaches, 7,904 pack- 
ages ; melons, 629,470 pounds ; grajies, 254,203 pounds ; sweet potatoes, 5,678 barrels. 
As 10,000 to 12,000 people reside on the tract, this table is far from showing the 
actual production. The sweet potato shipments are only to November 4. Considerable 
quantities have been BhipT)ed since then, and a dull market induced some of the largest 
growers to hold over the bulk of their crops for the spring trade. Of berries con- 
siderable quantities were made into wine, particularly blackberries, as the immense 
peach crops all over the north so occupied the markets as to make a part of the black- 
berry crop unsaleable. The pear and ap])le orchards are yet" too young for any con- 
siderable crops, but both the fruit and the trees give promise of the highest success. 
The same is true of plums : the trees grow thriftily, the black knot has not made its 
appearance, and wherever duo diligence has been shown in fighting the curculio the 
result has been entirely satisfactory. The interest felt in pomology and horticulture 
has been greatly strengthened by the formation of farmers' clubs in all the neighbor- 
hoods of the tract, hohling weekly meetings for discussion and the dissemination of 
information. The oldest club of this kind, the Vineland Agricultural and Horticnltural 
Society, was organized in Juno, 1863, and since that time, besides an annual fair for 
five years past^ it has held weekly discussions winter and sunnner, ^v^ith little inter- 
ruption. General farming receives a due share of attention at these meetings. Occa- 
sionally a settler prefers general farming to fruit culture or gardening, and as farm 
crops after clover vsucceed well, there is no doubt that land can be profitably employed 
in this direction, but near the station it is worth more for fruit culture. One gen- 
tleman who, in 1868, planted three to foui' acres in corn, on a clover sod, and obtained 
a yield of seventy-live bushels of shelled corn per acre, stated that the land was worth 
more for sweet potatoes. The latter have been grown in some cases at the rate of 
three hundred bushels per acre. The pecuniary results, however, of any crop grown 
in Vineland, depend, as elsewhere, on the cultivators skill, judgment, capital, and 
energy. High culture, which may be defined as the greatest profitable amount of 
labor and capi^tal apijlicd to the smallest area, has the same relation to success here 
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that it lias in other places. One serious drawback to the full development of the 
resources of the soil has been the want of experience among settlers, a not uncommon 
want with all pioneers. Another drawback is that, as in all new jilaces "u^here real 
estate is advancing in^ value, certain classes are attracted who hope in some way to 
be bcDefited by this rise with little work on their part. When these are sifted out 
and the population settles down to its real work, the period of highest success will 
begin. 

SOCIAL FEATURES. 

The social and intellectual results developed in the growth of Vineland also deserve 
attention. Its citizens being chiefly of New England origin, reproduced in their new 
homes at an early date the societies, institutions, &c., that have marked the progress 
of New England. Mr. Landis has also done much to foster and encourage every work 
which could make life in Vineland attractive to the varied tastes of an intelligent 
and moral community. To the various church organizations he donated building 
sites, and $250 for each church edifice as soon as work was commenced. At present 
there is a Presbyterian, a Methodist, an Episcopalian, a Unitarian and a Baptist church. 
These are all strong in numbers, while there are small organizations of Second Ad- 
ventists, Roman Catholics, and Swedenborgians. At North and South Vineland there 
are also several church organizations. School-house lots have also been donated. Be- 
sides religious and educational societies, nearly all the other organizations common to 
older settled places are in full vigor, among them a Library Association, Historical 
Society, Young Men's Christian Association, a lodge of Free Masons, several lodges of 
Good Templars, several musical societies, a gymnastic association, &c. To the in- 
struction and entertainment offered by these organizations are added occasional lec- 
tures and concerts, such as are usual in large villages. Two weekly newspapers are 
published, one printed by steam, besides several advertising sheets issued at irregular 
intervals. The growth of manufactures has already been noticed. In fact, a stranger 
coming to Vineland without some knowledge of its history would not dreanij from the 
ease with which his wants may be supplied, that every foot of the land he treads 
has been redeemed from a wilderness in eight years, and that every evidence of thrift 
and civilization about him has come into being in that narrow period of the life of a 
town. 

COPYING THE VINELAND PL^VN. 

At the first glance it might be supposed that the Vmeland plan could be copied 
and applied for the purposes of future settlements. But a second thought will give 
the conviction that this can be done only to the same extent that one man can exactly 
follow the plan of another and achieve his success in business. The conditions of suo^ 
cess are never exactly alike. A slight difference in climate, soil, markets, facilities for 
obtaining fertOizers, in the condition of the surrounding country, and perhaps more 
than all, in the organising and executive talent of the founder, may make a wide differ- 
ence in the result. Nor would enterprising and moral people desire to settle in a slug- 
gish, boorish, or immoral neighborhood ; an uninhabited wilderness furnishes a better 
opportunity for starting aright. Some future colonizer may yet surpass aU that has 
been done in Vineland, but it will not be accompILshed by mere imitation. Some of 
the details of the Vineland plan might be of great service in future settlements ; for 
instance, the improvement stipulations, the outlawry, respectively of the liquor traffic, 
of land speculation, and of cattle ranging, and the enforcement of the system of road- 
side adornment. Proper organizing and executive talent should lead in these enter- 
prises of colonization ; but the dSficulty is that such talent is not always readily 
found. 

VALUE OF THE EXAMPLE. 

Vineland has demonstrated that the colonization of neglected tracts in the Eastern 
States and along the Atlantic coast can be made remunerative to all concerned when 
capital, skill, and judgment are employed. The benefits arising from this enterprise 
are not to be measured by present pecuniary gains. Far greater than these is the value 
of the example, thus furnished, of order, beauty, and morahty as aids in colonization, 
and as contributors to the happiness of a large and thriving community. The success 
of Vineland is suggestive of the better maintenance of a just balance between city and 
country. It is but natural that enterprising young men should find few attractions in 
regions of large farms and careless culture, and of sparsely settled neighborhoods where 
social and intellectual privileges are relatively small, and where attempts at rural beauty 
are regarded as misspent labor. It is but natural that when not possessed of capital 
they should fly from these surroundings, and seek then* fortunes in the cities. Small 
farms, fruit cultm-e, or thorough culture applied to any crop, rui-al charms and the social 
advantages of a populous and intelligent neighborhood, will serve to retain thousands 
of young men in the country who would otherwise enter the cities, too often to their 
ruin. Such considerations are sufficient to commend the Vineland enterprise to the 
earnest sympathy of every well-wisher of his fellow men. 
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THE AMERICAN INSTITUTE FARMERS' CLUB. 

The association bearing tbis name bolds a meeting on Tuesday of each 
week in Cooper Buildings, New York, wbicb is free to tbe public, and 
extended reports of its proceedings are published in several prominent 
papers both in and out of the city. i^Nathan 0. Ely is president, and 
Johii W. Chambers secretary. The list of regular attendants includes 
the names of gentlemen well known in connection witli agricultural and 
horticultural literature and science. Strangers, practical farmers from 
the country, are also frequently to be seen in the audience, and they often 
participate in the discussions; but a unique and most im])ortant feature 
is the mass of letters received from every section of the United States, 
averagiug in the aggregate from fi^^c to ten thousand per ainium. This 
correspondence contains accounts of experiments and bits of experience 
which excite comment, and call forth questions which are generfdly an- 
swered by some one present. In this way great numbers, of tillers 
of the soil have learned to regard that club, to a certain extcjit, as 
their owm ; to feel a sort of personal interest in it, and thus, with the 
help of the press, it is exerting an influence worthy of consideration in 
making up the schedule of ways and means which are advancing the 
standard of American agriculture. 

We present a few pages of condensed report Avhich may give an idea 
of the character of the proceedings, and serve as a criterion by which 
to judge the tenor and tone which for the time characterize the thinking 
of the better class of our farmers. 

GRAPE-VINES FKOM LEAVES. 

Mr. Harris, of West Virginia, forwarded a statement to the effect that 
certain grape-vines w^ere grown from leaves. The leaves being stripped 
from the vines, and placed in sand prepared for them, the bud and roots 
started out from the stem of the leaf." The process is to take the leaiy 
and give a quick downward jerk. This breaks it off' close to the vine. 
It is then put into the sand for about fourteen days, at the end of which 
time it will have roots and top started. Then it is potted and grows 
rapidly.'^ 

PEDDLING STRAWBERRIES. 

A Wisconsin correspondent, who lives twenty miles north of Madison, 
wrote to inquire if strawberries may be profitably grown so far from 
market. Mr. Meeker replied with reference to a man in Northern Ohio, 
thirty miles trom any town, who went to work to raise a crop of straw- 
berries, and succeeded far beyond his expectations. When the fruit was 
ripe he filled his wagon and went about the country peddling. He sold 
twenty bushels per day at a quarter dollar a quart. " The fact is," con- 
cluded the narrator, ^'the people generally do not have strawberries, 
and are willing to buy." 

THE PRODUCT OF A SINGLE PLANT. 

A correspondent wrote to say that in 18G3 he received a single straw- 
berry plant which multiplied to such extent that during the past season 
he sold from it thirty dollars' worth of fruit at tAventy cents per quart, 
and forty dollars' w^orth of plants at the rate of four cents each. In 
addition to this, thousands of plants were given away. 
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EIGHTY PLANTS ENOUGH. 

Mr. Nutter, of MassachusettSj made a note of success which he 
thought might serve to encourage those who, living in towns or city 
suburbs, neglect to get a bed of strawberries, because the plats are 
small. He said: 

Eev. T. O. Paine, of Joppa village, set out, in the spring of 1868, 
eighty plants of the Wilson variety, in hills twenty-two inches apart, 
first trenching the soil to the depth of two feet or more, and applying a 
liberal quantity of stable manure. The runners were kept pinched off', 
and the ground was mulched in August with a thin lajer of newly cut, 
fine grass, and again at the approach of winter with a good cover of 
small hay. He picked, by actual measurement, ninety-one quarts of nice 
strawberries, an average of one and one-eighth quart per plant. The 
same number of plants in another bed, treated in the same manner, but 
not manured, yielded less than half the quantity mentioned." 

AN ASTONISHING APPLE TREE. 

Mr. Boutillier, of 'New York, vouched for the truthfulness of the fol- 
lowing story : In the orchard of Mr. Arnel, near the village of Belle 
Eiver, New Jersey, is a very singular apple tree. At the time of writing, 
July 26, this tree had apples upon it nearly full gxown. The blossoms 
of these appeared at the usual season. On the same branches was 
another set of apples, less advanced, from blossoms which appeared in 
June; while the wood that was grown last spring was covered with blos- 
soms' which Mr. Arnel thought would in due time ripen into good apples. 
He further stated that the tree would have another set of blossoms in 
August. The apples are all of the same kind aad of good quality, the 
only difference being in the time of ripening. The tree is remarkably 
fruitful, and keeps along in tbis way of bearing from year to year. 

NEGLECTED APPLE TREES. 

Dr. Smith read an essay on this subject. Ho excepted to the impres- 
sion that apple trees have become fatally diseased, and that this ac- 
counts for their meagre yield and imperfectly develoi^cd fruit. He be- 
lieves there is unnecessary alarm, and that neither the cause mentioned, 
nor the insect ravages are so far beyond control as is frequently repre- 
sented. Apple trees ought to bear until 'they are nearly a century old ; 
and they would do so if the same care were bestowed upon them when 
old as when young. After a few years pruning is quite omitted. . The 
iiaabs multiply until the top becomes a compact net-work, excluding 
the sun's rays, and affording secure burrowing places for vermin. Kext, 
from long neglect, especially of old orchards, the foot of the tree becomes 
grass bound. The snug fitting turf is like a ligature, and besides in- 
terfering with the free, circulation of the saj), it affords a nestling spot 
for such insects as feed upon it. The remedy is as simple as the fact is 
apparent 5 rp.move all such intruding embarrassments by keeping the 
ground'free Irom weeds and hard wiry grasses. Dr. Smith then alluded 
to certain discoveries which would seem to establish the fact that ani- 
mal remains are particularly beneficial. For example, trees of an orna- 
mental character in cemeteries are usually more thrift than the same 
sort in other localities where animal products are not accessible to the 
roots. The cofiin which originally held the body of Eoger Williams 
was, as is well known, so completely invaded by the roots of an apple 
27 
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tree tlia^t the entire anatomical sliape, position, and dimensions of bis 
bones were secured by the tendrils, and the cast of that celebrated man's 
skeleton, thus taken in an unheard of manner, is at present a museum 
curiosity. In alluding to the inevitable curcuiio and how to manage 
it, Dr. Smith advised that swine should have free access to the or- 
chard. In conclusion, he said that the care and renovation of orchards 
demand active personal effort ; and he regarded it as inconsistent with 
the intelligent course pursued in regard to crops in general, and with the 
humanity of the age in the kindness manifested toward domestic animals, 
th-at fruit trees should be so entirely n3glected. 

SPARROWS AND CURRANT BUSHES. 

A member wished to know if these birds would protect currant bushes 
from the ravages of the currant worm, {Abraxas ribeariaj) and, if so, 
where they can be procured. Mr. Cavanach replied : 

Sparrows are no protection for currants. A better way is to go tlirongli the gar- 
den with a flock of young chiclvens. Then jar the bushes, and let the chickens catch 
the worms as they faU. 

CRANBERRY CULTURE. 

Mr. Kidgeway, of Nevf Jersey, forwarded an extended communica- 
tion containing some ideas upon cranberry culture, at variance with cer- 
tain statements which have been accepted as well-established facts. In 
the -first place he announced that the majority of cultivators in his 
State have not yet raised a second crop of cranberries ; and that, there- 
fore, their opinions are of less value than they may be after more ex- 
tended experience. In regard to muck he said that none but that of 
cedar swamps has ever been found valuable in i^Tew Jersey, and that 
other kinds yield as well as loam and no better. The second requisite 
is fine sand, at least five inches of which should be applied to the sur- 
face ; third, thorougli drainage ; fourth, entire command of water for 
flooding 5 and fifth, the right kind of plants. In Ocean and Burlington 
Counties three-fourths of the bogs will be total failures in consequence 
of the owners having rushed into the business without information of 
the necessities of the case. Still, if a x>erson informs himself, and se- 
cures a good bog he is certain of i^ermanent success, because good bogs 
never fail, though the crops may vary. 

PIE PLANT POISONING SWINE. 

Mr. Passmore, of Pennsylvania, wrote that he prepared for market 
twenty-five bunches of common rhubarb by stripping the leaves from 
the stalks. These leaves were thrown to the bogs. The result was that 
five out of the nine died, three were convalescent at the date of the 
letter, and the other was in a doubtful condition. Those that died gave 
every symptom of having been poisoned. 

^ ' THE MERCER POTATO. 

Pine specimens of this variety of the potato Avere forwarded by Mr. 
Jessup, of Long Island. He got his seed from Maine, and found that 
the yield was at the rate of 325 bushels per acre. This success had 
been going on for four years, while at the same time the seed of the old 
Mercer rotted invariably. Dr. Trimble expressed himself delighted with 
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tliis iiiformatioB, and asked: -^If we caji 9;et the Mercer back again, 
who wants to pay $50 for new-fangled sorts Dr. Hexamer said that 
thus far it had not been found |)rofitable to attempt to perpetuate the 
old kinds. Iso one would speak ill of the Mercer, except that it got in 
the way of rotting, and so newer candidates tooli its place. Whether 
the transfer of this or other varieties from one section to another, or 
from one class of soil to another, might operate in preserving the pro- 
duce from decay, was a very important question. The speaker quoted 
instances where the tuber improved vastly by being transplanted from 
one soil to another, and he also alluded to instances where just the re- 
verse was the result. As a general thing he believed that the trans- 
planting of a potato from a heavy soil to a liglit friable one tended to 
improve the quality. To be sure there was no use in trying to raise po- 
tatoes from $50 seed, if Mercers could be made to yield generally as 
largely as stated; but, if a $50 seed would give a fine healthy potato 
instead of a sickly one, then the money was well expended, 

OARE OE SWEET POTATOES. 

Mr. Carey, of Ohio, wrote to say that he preserves his sweet potatoes 
by placing them in bulk in a bin or box (the more the better) without 
drying, and maintaining for them a uniform temperature of 45^ to 50o. 
Putting something between, among, or around them may serve to keep 
them at the proper temperature, but it is of no value whatever aside 
from this i and if it should retain dampness, it will be a positive injury. 
After the sweat takes place, say in three or four weeks, scatter over 
them a light covering of dry loam or sand. In this way it is easy to 
keep sweet potatoes for table use or for seed, as AYell as ^Hhe inferior 
and less nourishing Irish potato." Mr. Button, of Missouri, also gave 
his method. He packs in barrels, and pours in kiln-dried sand until the 
intervals are full. Sometimes he uses boxes of uniform size, piled up 
on the side of a room where the temperature never falls to the freez- 
ing point, which is a condition of first importance. This wall ot 
boxes may be papered over, and left undisturbed till spring, when the 
potatoes will command the highest prices. Mr. Quinn remarked, in the 
course of a brief discussion which followed, that, if the southern culti- 
vators could only see a way of making this tuber an article of commerce, 
many millions of bushels would be grov/n annually. Professor Whitney 
suggested desiccation, and alluded to some experiments which serve to 
show that the dried sweet potato, properly prepared, is capable of being 
used to a very great extent as a substitute for ordinary flour. This in- 
vention or discovery is yet in the germ, however, and before practical re- 
sults can be realized, the processes involved and the methods of using 
the product for various purx)oses in cooking and bread-making must be 
improved and popularized. 

LAPtaE WATERMELONS. | 

Mr. Stanley, of South Carolina, gave his plan for raising watermelons 
V. hich weighed from twenty-five to forty-five pounds apiece. Holes are 
dug two feet square and eighteen inches deep, twelve feet apart^ filled 
with fresh stable manure tramped down, the surrounding soil drawn 
over; or, better still, fresh soil from the woods or corners of fences, 
jnixed with road sand. Make the hiU of the shape of an inverted sau- 
rcer, a little well-rotted manure or guano being slightly raked in, and 
'some coal dust applied to absorb the sun^s rays, which also prevents a 
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crust from being formed. Let no grass or weeds ai)pear, and never dis- 
turb the vines when ^tbe dew is on them. The best varieties are the 
Orange, Bankright, and Bradford. ^ 

A PLEA FOR THE SUGAR MAPLE. 

Mr. Hogeboom, of IsTew York, thinks that in regions where the sugar 
maple grows thriftily it ought to be carefully guarded, and its cultiva- 
tion encouraged. It is no uncommon thing, however, to see w^hole 
groves of the second growth swept away by the ax, and often, too, 
where the land is of little value for tillage. If they had been allowed to 
remain, in a few years more, after the winds and other causes had ex- 
terminated the maples of the forests, these groves would have become 
tine sugar orchards, yielding an annual and constantly increasing i^ro- 
duct of more vahie than the best crops from the same ground, while 
the growth of the timber would have paid an interest of at least twenty- 
five per cent, on the price of the land. As the old forests gradualir 
disappear, these groves would be more and more appreciated, as en- 
hancing the value and appearance of the farm, while eventually they 
would increase the attachment of the children to the homestead. A 
tract ever so well farmed, yet denuded of its trees, is wanting in the evi- 
dence of high civilization. This, looking only to immediate profit in 
dollars and cents, is simply a species of barbarism. 

MAPLE SIRUP. 

Mr. Waterman, of Indiana, contributed the following recipe for the 
benefit of those who appreciate the saccharine products of the rock ma- 
ple:'^ To preserve the tine flavor, take the sirup made of tlie first run 
of saj), and fill good, sweet, sound jugs, corlv tightly with short corks, 
seal and cover the corks closely with wax; then bury the jugs in the 
ground three or four feet deej), and in a shady place. 

LOCUST TREE CULTURE. 

Mr. Hallock, of Long Island, furnished a very full account of the ex- 
perience of a neighbor of his with this valuable timber. He com- 
menced many years ago in a small way, obtaining a few saplings, and 
setting them here and there, usually Vv here wood had been cut off, in 
which places it was found they succeeded best. As they grew and 
threw up suckers these were in turn set out. This process being slow", 
he procured seed, which was planted in a nursery and carefully cared 
for. When the sprouts were large enough they were transplanted to 
land w'hich was generally regarded as worthless, and was slow of sale 
at $15 or 820 i)er acre. This was usually overrun with stinted forest 
growth, which, of course, had to be cut otf to make room- for the new oc- 
cupants. At the end of five years another clearing ^vas made, and the 
locusts, the roots of which are great rmiuers, being now in undisturbed 
possession, sent u^j immense numbers of young shoots, so that, where 
originally set at tv>^enty-five feet apart, they now cover the ground suf- 
ficiently to form a thick forest. Many a hard day^s w^ork came to 
naught ; ten thousand trees set in one lot of thirty -five acres were all 
killed by the drouglit the first summer. Failure strengthened perse- 
verance, however j the next spring ten thousand more w^ere set on the 
same ground, and now^ the net result of all this efi'ort is, that land Avhich 
was bought tv/enty-tive years ago for $20 an acre has upon it now lo- 
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ciists encyagii to sell for $150 to $200 au acre, and still be iu excellent 
condition for another [growth. From one lot planted tiurty years ago 
the timber was sold for $30 an acre, the i)urchaser doing all the work. 
In all, he has one hundred acres devoted to this culture, and one of tlie 
best things about it all is, that there is an increasing demand for the 
timber, and that when on®e planted there is no danger of its running 
out ; on the contrary it is better with every renewal. The locust nour- 
ishes on any dry soil, but does best on the site of an old forest, and 
every rocky hillside can be turned to profitable use by being planted 
with it. There are two kinds of locust, white and yellow, the white 
being a great seeder 5 the yellow seldom seeds much. Persons buying 
seed would be likely to get that most easily obtained, namely, the white, 
which is ccmparatively worthless. Hence it is best to depend on root 
cuttings. 

THE BARBERRY BUSH TOR HEDGING. 

Mr. W oods, of Xcw Hampshire, wrote in praise of barberry for line 
fences, saying that in a moist soil it will grow eight feet high, and the 
tops will bend over so as to make a beautiful appearance. It is prickly, 
and will serve vv ell for orchards and fruit gardens, as the boys could not 
climb over it, and they would not attempt more than once to go through 
it. It need not be guarded from cattle, as they do not care for it as an 
article of diet, if a man wishes to divide his pasture, let him i^low one 
furrow, and sovf in it three rows of barberry about three inches apart. 
A dollar's vrorth of berries ought to serve for eighty rods of hedge. As 
the berries usually contain two seeds the hedge x>lanted as above di- 
rected would probably be sufficiently dense, but if not so, let it be cut 
down when two or three years old, and then the roots vr ill send up 
shoots, and in this way the hedge may be made as wide and thick as 
may be desired. There is no danger of its spreading from the roots, 
unless the tops are cut. The Avriter said that there is a bush in his 
tovrn which lie set twenty years ago, and it has not spread an inch. Mr. 
Fuller remarked: ^'I said here, long ago, that barberry is the best 
hedge plant iji America. It is better, however, to sow it in the nursery 
and transplant, than to sow it in the hedge direct.'' 

PREPARING SUMAC EOR MARKET. 

Mr. Aldrich, of lihode Island, gave the following as the New England 
method of preparing sumac for market. The growth of stalk which has 
formed since spring is cut beiore tlie leaves have turned, and placed in 
the sun with its adhering leaves, care being taken to protect it from 
dews and rains, as getting wet injures the value. When perfectly dry 
it is passed through a lia;y'-ciittcr, and cut into short pieces, and is then 
ready for market. The price varies from 820 to $50 per ton. Dr. Smith 
remarked that in Sicily the leaves are discarded, but both the twigs and 
Dark are used, being ground like medicine by an apothecary. 

THE IMPORTANCE OF ROOT CULTURE. 

Mr. Day, of New Jersey', vrrote that, taking into consideration the 
vicissitudes and casualties of raising grain, coui)led with the advanced 
price of lands at the East, grain-growing and grass-farming must, in a 
measure, be remitted to the great prairies, and eastern cultivators must 
begin to give attention to the culture of root crops for fattening pur- 
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poses. Five pounds of carrots and six pounds of oats have been con- 
sidered equivalent to ten pounds of oats. The average cost of raising 
carrots in the ohl way may be reckoned at fifteen cents per bushel. On^i 
thousand eight hundred bushels of mangels have been raised from one 
acre, at a cost of seven and a half cents per bushel, of which, according 
to experiment, four hundred pounds were equal to one hundred pounds 
of bay. Allowing sixty-six pounds to the bushel, the crop was equivalent, 
in nutritive value:, to twelve tons of hay. An ordinary crop of winter 
cabbages, planted three feet apart each way, will yield 4,785 heads to 
the acre, which, at the retail price of fifteen cents each, would net 
$717 75 ; and even at ten cents, would bring $478 50. Mr. Heberling, 
of Ohio, wrote on the same subject, saying that, after an experience ol 
more than thirty years in feeding cows and stock ewes, he is convinced 
that roots — nature's substitute for green pastures — are not appreciated 
to half the extent they deserve. With one peck or more of chopped 
roots to each cow, morning and evening, his cows are in as good con- 
dition, and yield as much rich milk and butter during the winter and 
spring as in summer and autumn. Again, breeding from four hundred 
to five hundred ewes, commencing to drop lambs about the middle of 
March, he can raise as many lambs as ewes, because there is no starving 
for want of milk. He finds that one acre of sugar beets furnishes as 
much food as ten acres of oats, and saves his cows from hollow horn, 
staggers, abortion, protracted parturition, and other diseases of similar 
character, which he believes are frequently caused by the feeding of 
fermented, stimulating, unnatural slops. 

i PIIILADELPIIIA BUTTER. 

Dr. Trimble mentioned, in the course of a discussion on this subject, 
that one man in Delaware County, Pennsylvania, cleared $500 in a single 
year from four cows. They were fed in dilferent pastures, so as to induce 
them to eat as much as possible. As the grass failed he would feed a 
little meal. He kept the butter in a spring-house, at a uniform temper- 
ature of fifty-five degrees. 

DIRECTIONS FOR DAIRYMEN. 

Mr. Brown, of ISTew Jersey, wrote advising dairymen to use only shal- 
low pans for milk (the larger the surface and the less the depth the 
better) and to put into each pan, before straining, one quart of cold 
spring water to every three quarts of milk. Then, he says, the cream 
will begin to rise immediately. Skim every twelve hours, and the bat- 
ter will be free from any strong taste arising from leaves or coarse pas- 
turage. The object of the cold water is evident. It cools the milk, so 
that the cream rises before the milk sours ; for, after milk sours, no 
more cream will be formed. 

PROPIT PROM POULTRY. 

Mr. Todd, of Ohio, forwarded some statistics from the account current 
which he kept with his fowls, fifty-six hens and four cocks, during the 
year. The eggs netted $148 35; chickens, $100 95; making a total of 
$249 30. He is not a dealer or believer in fancy stock, but has tried all 
the approved breeds. The foregoing result, however, may be credited 
to the White Leghorn for eggs all the year round, and the Brahma for 
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market and winter laying. His fowls liave tlie best of care, especially 
during the inclement season. He feeds plenty of grain, meat, and vege- 
tables, not. omitting broken bones and shells, and a constant supply of 
fresh water. The fowls are divided into two or three families, and housed 
in warm, roomy buildings. In summer they have the range of fields 
and orchards, and require little or no feeding. Another correspondent, 
Mr. Hitchcock, of New York, keeps eight hens, and receives from them 
during the year a net profit of nearly $2 each, no account being made 
of the value of the droppings as manure. Mr. Lyman gave an account 
of Warren Leland's success. He keeps great numbers of chickens, as 
well as turkeys and ducks. They have free range over a fifteen acre 
"rock lot;'^ are never troubled with the ills to which fowl flesh is heir, 
and Mr. Leland says he can raise a thousand or ten thousand pounds of 
poultry as easily and cheaply as a thousand or ten thousand pounds of 
mutton, or beef, or pork. Mr. Bruen remarked that one year, with fifty- 
eight hens and two roosters, he produced six hundred and sixty-seven 
dozens of eggs. He fed with oats, cooked corn, and cooked scraps ; and 
also gave oyster shells, burnt and pounded, of which they are especially 
fond. They also had dry sand, ashes, and clean straw. Mr. Noyes, of 
Connecticut, reUited some of his experience. His fowls run at large, 
except during two months of the year, when they are caged, but let out 
for an hour or two each afternoon. Besides what was consumed by the 
family, of seven persons, the gross annual receipts from sales averaged, 
for five years, S3 63 to $3 75 for each of the thirty hens of which his 
flock is composed. 

Another correspondent, Mr. Fitz, of New Hampshire, also furnished 
some facts relating to his ventures in the same field. He prefers a cross 
between the " Bolton Gray " and the common dung-hill. He feeds Inilia 
wheat, and makes the fowls eat it clean. They have full freedom all the 
year round. He keeps them out of the garden by the crack of the whip- 
lash. During the year he kept twenty hens, and sold poultry and eggs 
to the amount of $47 56. The feed cost $14 45, leaving a net profit of 
$33 11. 

GAPES IN POULTRY. 

A correspondent wrote to solicit information as to the best preventive 
or cure of this fowl disease. In reply, Dr. Sanger gave some account 
of his treatment. A friend of his, whose chickens were d;>ing very last, 
permitted him to experiment upon them. "So," said the doctor, "I 
took a stick of caustic (nitrate of silver) and swept it around the throat 
inside. It is safe to touch every part. Instead of inducing feflammation^ 
it allays it. Keasoning from analogy, knowing it to be good in similar 
complaints which afllict the human species, I concluded it would work 
equally weD on fowls." Dr. Trimble said the subject was one of very 
great importance to farmers all over the country. Probably millions of 
innocent little chickens perish every year in consequence of the attacks 
of this destroyer. Therefore he regarded Dr. Sanger's discovery as a 
valuable one. Mr. Thompson said he used the Ounce of prevention, which 
is to keep the young ones away from the forage ground of the old ones, 
and never give them raw meal, but feed cracked corn. -Mrs. Lyon said 
the coops should be moved often. Mr. Lyman recommended a mixture 
of sweet oil, made strong with black pepper. Dip a feather about four 
inches long in this, and swab the throat of the afflicted fowl. Mr. Todd 
advised that a horse hair be doubled, and the worms which cause the 
trouble be drawn out with it. 
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VERMIN UPON FOWLS. 

Mr. Collins, of Pennsylvania, desired information as to the process ol 
ridding* a hennery of vermin. Mr. Ely had heard that a liberal use of 
kerosene about the perches would have the desired eftect. Dr. Trimble 
said : I had a barn full of hen lice and such vermin, and I fumigated 
the building with sulphur, using four or five pounds, and the next day 
the premises were clear, and I have not been troubled since.'' Mr. Bruen 
related a similar experience. 

THE MINK BUSIT^ESS. 

Mr. Stratton, of Tennessee, a gentleman who has been to considerable 
expense of time and money in studying the habits and experimenting 
on the practicability of rearing in confinement the mink and other fur- 
bearing animals, wrote that minks are by nature solitary, wandering 
creatures, being seldom seen in company, except during the breeding 
season. It is, therefore, impossible to rear them successfully if large 
numbers are kept constantly together. The females, at certain times, 
will quarrrel and fight, and even kill their own and each other's offspring, 
at least Mr. Stratton has found it so invariably. He thinks, however, 
that possibly, after a few generations, they might become partially do- 
mesticated, and their wild nature, in a measure, be bred out ; still, at 
the beginning, they may, with proper treatment and careful handling, 
be made to spare their young, even if several are kept together, pro- 
vided the inclosure is a large one, and has suitable accommodations for 
feed, water, &c. The male and the female should be permitted to be 
together frequently from the middle of February until the middle of 
March. At all other times keep them strictly separate. The young 
minks make their appearance about the 1st of May. When wild in the 
woods, they will seldom vary five days from this time, but when kept in 
confinement there is greater variation. About this season they should 
have plenty of fine hay, which they will carry into their boxes to make 
nests. A box three or four feet long and eighteen inches wide is the 
shape they prefer. It should bo placed as far as possible from the 
water to i)revent them from carrying water and mud into it. The young, 
when first born, are small and delicate, destitute of fui^, and resembling 
young rats. If the mother is tame the progeny may be taken out of the 
nest and handled when three weeks old. They will soon learn to drink 
milk, and may be fed each day. At five weeks old they may be put 
into a pen by themselves, where they will soon become very playful and 
pretty, and make much better mothers than if allowed to run with the 
old ones. In conclusion, Mr. Stratton expressed the opinion that minks 
may be kept " with remarkable profit in the vicinity of cities or towns, 
where fresh meat scraps, livers, lights, and all kinds of butchers' offal 
are easily obtained. " Still," he continued, the artificial breeding of 
these and other untamed animals is a new business, and, although there 
is much money hi it, if rightly managed, too great expectations should . 
not be entertained at the outset, because it is a branch that requires 
special study and experieilce.^^ 

FISH CULTURE. 

Mr. Sterling, of Ohio, forvv^arded the following valuable hints, based 
on an experience of twenty years : 

The amount of water and its temperature are important items in pisciculture, espe- 
ciaUy in raising trout. Tiie ponds must vary in siz.e, according to the supply of water, 
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and for raising brook trout tlio mean anmial temperature nrast not Lo above fifty de- 
grees Falirenlieifc. They Avill live in ^yarmer water, say sixty-five degrees, but at this 
temperature cannot bo profitably propagated or fattened. At this, or even a higher 
temperature, black bass Avill do v/ell^ and this fish is superior for the table and for sport 
even to the trout itself, and may be produced in quantities which will i)ay better than 
any other department of fiirniiiig. 

A CURB FOE HOa CHOLERA. 

Mr. McDoiiougli^ of Illinois, wrote as follows of his treatment of this 
disease: 

In 1861 and 1862, I lost about one hundred hogs. Ao-ain this winter my hogs were 
attacked. I gave a pint of turpentine in cue week to fifteen of them, mixing it with 
sloj)s. HaK as much, I presume, would have answered as avcII. The consequence was 
they all lived, and are doing finely. 

SOW CLEAN SEED. 

A correspondent urged the importance of heeding this injunction^ 
saying : 

You can got rid of coclde in a siugle year by the use of a good fan, and in the sum- 
mer weeding out as much ground as will be sufficient for youi* seed in the fall. I have 
a rich soil, excellent for weeds, and some farmers would say, natural for chess, and yet 
I know by my own experience that I need have neither cockle nor chess in my wheat, 
if I choose to do without it. 

SPARE THE SEED. 

Mr. Hamlin, of Pennsylvania, forwarded an account of the success of 
a neighbor of his with various sorts of potatoes. For example, he planted 
one pound each of Early Eose, Breese's Prolific, and the Climax, and 
gathered respective!}^ 196, 116, and 136 pounds. Mr. Puller remarked 
that he had received notice that one gentleman got 67 J pounds from a 
quarter pound of the Early Rose. These figures,'^ he continued, sug- 
gest the thought that the practice of using great quantities of seed is not 
the best practice. As a general thing six times as much seed is used 
as is either necessary or desirable. Sixteen to eighteen bushels of pota- 
toes used to be an allowance for an acre. I do not think that the Eose 
produces more than the old varieties would produce, provided the latter 
were as sparingly planted and as well cared for. A man pays a big- 
price for, say, a joound of some new favorite ; he cuts potatoes into sev- 
eral pieces, and guards them well all the season through. Let him pur- 
sue the same wise practice with the' favorites of our forefathers, and 
. there will not be so great disparity in the results.'^ Mr. Bruen said he 
had found oue eye quite enough in a hill. Mr. Gregory said that forty 
years ago it was the practice to use three bushels of w'^heat to the acre ; 
afterward it was fou-nd that two bushels answered better, and, later still, 
that a single peck sufficed, and had brought a return of seventy bush- 
els to the acre. He had raised a bushel and a half-peck of potatoes 
from a single tuber. He thought it would be well for us all to come i\p 
to an appreciation of the importance of getting from two acres what 
we DOW get trom ten. Mr. Puller said he was firm in the belief that 
twenty-five per cent, of our agricultural labor is wasted. Of course this 
is wrong in all respects. Why run over twenty acres for a harvest that 
might be grown on a quarter of that area, or a half at most We had 
better not attempt to make manure for ten acres answer for thirty, or 
four- inch plowing suffice where sixteen would be shallow enough. 

GROUND HAY. 

Mv. Kirk, of Penusylvania, wrote that ground hay, as food for stock- 
is greatly to be preferred. Ten tons a day can be prepared at a cost of 
one dollar per ton, and in some instances less. After passing through 
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the mill it resembles ground oats, and weighs from thirty-two to thirty- 
four pounds per bushel. Mixed with corn or other grain it makes a 
cheap and excellent food. 

THE HAY TEBDER. 

Mr. Hoxie, of 'New York, inquired in regard to the utility of this im- 
plement, and whether or not it would be profitable for a farmer to 
purchase one when he cuts hay only for a stock of forty cows and a 
team. Mr. Greeley replied that the general introduction of the tedder 
would result in large gain to the agriculture of the country. Two no- 
table advantages would be enjoyed, namely : 1. Hay cut in the morning 
of a clear day could, as a rule, be put on the mow that afternoon ; and, 
2. The hiding of the sun by clouds would not materially interrupt the 
process, as active stirring is found to advance the curing very rapidly. 
In the case of a man who winters the foregoing number of animals, the 
policy of buying a tedder is beyond debate. 

REKOVATINa EXHAUSTED LANDS. 

Mr. Woodburn, of Ohio, gave his experience in the treatment of a 
field which had become quite worn out. The soil was a hard clay. He 
plowed eight inches deep, rolled with a hea^^ roller to crush the clods, 
planted corn, and manured in the hill. This brought a thin growth of 
stalks, and about forty bushels of ears to the acre. He picked off the 
ears the first of September, when fairly glazed, cut the stalks close to 
the ground, and i)lowed them under green. The next spring they 
were thoroughly scattered. Again he plowed and planted with corn, 
manuring in the hill as before, and the following September he had the 
pleasure of plucking ears at the rate of eighty bushels to the acre. 
Again the stalks were plowed under. The same plan was pursued the 
third year, and the productive powers of the soil were then found to be 
fully restored. 

AVHAT TO DO ^VITH DEAD ANIMALS. 

A correspondent asked for information on this subject. Dr. Smith 
replied : 

Simply cnt tlie carcass up in smaU pieces, and place tliem around the roots of trees, 
which will be helped in this way more than any other vegetation. This is a direct way, 
and all manipulation, as of composting, is waste of time. 

Mr. Lyman said : 

To illustrate the advantngo of animal flesh as food for trees, I may state that, during 
a late visit to the farm of Mr. Quinn, two pear trees were pointed out, one of which 
was very inferior to the other in size and thrifliness. On inquiry I learned they were 
planted at the same time, but it happened that the carcass of a pole-cat rested at the 
root of the one, while the other was not similarly favored. These two pear trees have 
been bearing for the past six years ; the one yielding one bushel, the other two bushels, 
a proportion which is Likely to be kept up for twenty years longer. This fact shows 
wliat a x)ole-cat may do for a pear tree. 

AN INEXPENSIVE UNDERDHAIN. 

Mr. Brown, of New Jersey, furnished the following simple directions 
for making a cheap and durable covered ditch, for the benefit of those 
who cannot spare the money for more expensive materials. He cut the 
drain of the proper depth and fall, and laid across the bottom some 
sticks about the size of a man's arm, a few feet apart. Upon these 
he placed poles about three inches in diameter lengthwise of the 
dr^in, and covered them with slabs, with the edges resting upon each 
of the poles. He then covered the slabs on the joints and sides with 
shavings, straw, &c., and filled in all the earth upon them to the surface 
of the ground. The water flowed freely, and the drain proved effectual. 
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^^o drauglit of air should be allowed to circulate tlirongli the drain, a 55 it 
will hasten the decay of the timber. . ' 

COMPLAINT OE "MIDDLE-MEN." 

Mr. Danielson, of Iowa, wrote to inquire if there is not some way by^ 
whicli the "poor bat honest farmer, who wishes land and a home, may 
escape the grasp of the middle-men, the land-sharks, those who come 
between the Creator and the tiller of the soil." He farther said : " Land 
speculators infest every considerable town in Iowa, and whenever a new 
settlement is forming there they are sure to strike, and thus block 
further progress unless their coliers are well filled.'' In conclusion, Mr. 
r>. asked: "Shall the honest yeomanry ever be protected from these 
scourges Mr. King, of Vermont^ wished to know if there is not some 
way by which farmers may escape those who come between the producer 
and the consumer. "Take, for instance," he said, "our beef. There is 
the drover with his runners, the butcher, and the stall-man. The result 
is that the consumer often pays double what the producer receives." Mr. 
King suspects that by " some possible combination of effort" these things 
might be better adjusted, but he acknowledges his inability to " concoct 
any programme of operations." Several members, in comment, suggested 
that a species of co-operative association might be arranged among the 
farmers of a neighborhood, electing one or more of their number as 
representatives or agents. 

THE TRICKS OP TRADE. 

A letter was read from Mr. Eidge, of Philadelphia, saying that though 
gypsum is very good for clover land, and it is not objectionable when 
made into images for Italian boys to peddle through the country, it is 
scarcely the proper thing with which to fill a horse's stomach. iNcver- 
theless, recent revelations had convinced him that much of the ground 
feed sold in the cities is composed, in large i)roportions, of this very 
ingredient. Mr. Cavanagh thought this was probably true enough, but 
that there is another side to the story. Farmers are not quite blameless. 
He had found billets of wood in bales of hay, and tag-locks carefully 
concealed in fleeces of wool. Dr. Hallock expressed the opinion that 
the only remedy is to agitate and . criticise. He believed that when 
people err, and their abominable practices are held up to the gaze of 
the world, they will abandon false balances and unjust measures, and 
come, in time, to fairer dealing. The Club and the publications of the 
day ought to be unceasing in their efforts to create a higher standard of 
business morality. Another member was incredulous^ and thought that, 
so long as human nature remains what it is, appeals to the "moral sense" 
of fraudulent dealers will prove comparatively barren of good results. 
Purchasers had better take nothing for granted, but act on the princii)le 
that every seller is roguish until known to be innocent. 

THE HEMPSTEAD PLAINS. 

The chairman called attention to the fact that the well-known mer- 
chant prince, Mr. A. T. Stewart, had lately become "a sidewalk fiirmer/" 
having gone out to Long Island and bought a little patch which he pro- 
poses to improve, and Dr. Peck, the champion of that barren land, was 
asked to give some account of it. In reply, Dr. Peck spoke of the past 
history of the Plains, saying there had been great misapprehension 
respecting them. They are not barren, neither are they a dreary dead 
level, but more like prairie land. They are a hundred and fifty feet 
above tide-water. They were settled two and a quarter centuries ago, 
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and Lave since been Md by tlie town, and tlie autliorities bad persist- 
ently refused to sell. A gazetteer long ago described tlie section* as a 
grassy stretch, affording pasturage and very good hay. The soil is dark, 
and eighteen inches thick. The natural grass often grows iive feet high. 
This is the sort of country now brought so prominently before the public. 
Mr. SteAvart's purchase hicludes about eight thousand acres, and this he 
proposes to beautify and convert into a populous tract. Mr. Ely re- 
marked that he looked upon Mr. Stewart's enterprise as a new epoch for 
the island, and for many people in New York as well. 



AGRICULTURAL FACTS OF THE YEAR. 

The records of agricultural practice in all its departments for 1S69, as 
officially received from associations and individuals, would hll a volume. 
A few of the more suggestive and timely statements have been epitom- 
ized, and are here presented. 

FEimLIZEES. 

DISPROPORTIONATE PRICES. 

Professor S. W. Johnson, in a paper dated April 10, 1809- reports to 
the Connecticut Board of Agriculture on sami)les of sixteen different 
commercial fertilizers, which samples were obtained in that State, and 
were mostly taken from tlie bags and barrels in the stores of dealers. 
The object of these analyses was to determine the actual commercial 
value of the fertilizers in question, (some of which ha^^e attained a wide- 
spread reputation,) basing the estimate on the cost of the active and 
valuable ingredients as obtained from the cheapest Standard source. The 
current selling prices of the fertilizers are given for i^uri^oses of com- 
X^arison. 

Of these sixteen samples, one, a home-made superphosphate, has no 
selling i)rice affixed. Another fertilizer shows ai currency value ot 
$61 52 i^er ton, against a selling price of $50 i)er ton. In contrast to 
this a poudrette exhibited a currency value of only $3 03 per ton, 
against a selling price of 828 i^ev ton; and another of similar brand a 
value of only $3 10 x)er ton, against a selling i^vice of $2 50 per barrel. 
The estimatied value and the selling prices per ton of the ^'arious tertil- 
izers are given in the following table : 



Pertilizers. 



!Fis]i G:nano 

Baiigii's sui)erpbosphot(; 

Ski,aii'a superpbospliate 

E. i\ Coo's superphosphate . .. 
llusscU Coe's superphosphate. 

Mapes's superphosphate 

Lodi double-refined poudretto 

Lodi poudrette 

Saltpeter waste 

Castor i)oraace 

Bau^^b's bone fertilizer 

Lloyd's superphosphate 

Wilson's tobacco grower 

Home-made superijhosphatc . . 

Bradley's superphosphate 

Atwooil's superi^bospbate 




price 



Soilhis 
])cr 
April, 18C9. 



6!5 00 
CO 00 
05 (10 
GO Oil 
50 00 
CO 00 
28 00 
*2 50 

:j5 00 

35' 00 
50 00 
58 GO 
80 00 

70 00 
70 00 



* Per barrel. 
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III the case of the saltpeter waste, certain qualifying remarks of Pro- 
fessQr Johnson allow a substituted valuation of $11) 50 x^er ton. In re- 
spect to the exhibit in general he says : 

TliG valuation is uot iiitcnclcd to lix, in all cases, tlie proper selling jjricG of a fertil- 
izer. It may, however, always serve for comparing together the money value of two 
or more manures, and so nearly represents commercial worth that the farmer will not 
often err in refusing to buy any article the cost of vrhich much exceeds the calculated 
value. 

On this exhibit S. L. Goodale, secretary of the Maine Bmird of 
Agriculture, reports that the commercial value of several of these fertil- 
izers should be placed at higher figures. He instances six superphos- 
phates, giving nearly approximate estimates of such prices, taking as a 
basis certain calculated commercial values of the leading constituents of 
these fertilizers, viz: Six cents per pound for insoluble phosphoric acid, 
twenty-five cents for soluble, and thirty-five cents for ammonia. 



2^0. 


Superphosphates. 


Value. 




Supcrphospliates. 


Value. 


4 
6 




S52 35 
(>t 10 
54 G6 


12 
15 
16 




$38 77 
45 66 
55 49 








Atwood's 







Mr. Goodale states that to these estimates , a small addition should 
be made for cost of some minor constituents. He also concedes a large 
additional valuation to Wilson's tobacco grower, yet the indicated value 
falls far below the current selling price. 



DEPRECIATION IN PERUVIAN GUANO. 

As the guano of the Chincha Islands is becoming exhausted, a 
much inferior article. is being put in the market to supply its place. 
For instance, an agent of consignees of the Peruvian government 
recently advertised two cargoes of guano under the style of ''No. 1 
Peruvian (Guanape Island) guano,-' one cargo itemed at Baltimore, the 
other at New York. The bags were marked as other Peruvian guano, 
with the addition of Guanape,'' and offered at the price of $50 in gold 
per ton of 2,240. pounds in bags. The advertisement contained a chem- 
ist's analysis, exhibiting 9.382 per cent, of ammonia. As in former 
years the average of first class Peruvian government guano (Chincha 
Island) contained 17 per cent, of ammonia, it will be perceived how 
necessary it is, even in respect to an ofiicially branded Peruvian guano, 
that agriculturists should fully inform themselves of the character of 
the article offered them. 

LAWS CONCERNINa COMMERCIAL MxiNURES. 

The following are the leading points of an '-act to in^evenfc fraud in 
the sale of commercial manures," which has been enacted by the legis- 
lature of Maine, taking effect in July, 1869 : Commercial manures held 
for sale in the State shall have affixed to every x)ackage of fifty pounds or 
upward' a printed label, specifying the name and place of business 
of the seller, and the i)ercentage which the manure contains of soluble 
X)hosphoric acid and of ammonia. Failure to comply with this provision, 
or the affixing of a false label, is punishable by fine. Purchasers of com- 
mercial manures which bear the label of percentage, &c., may, in an 
action for debt, recover from the seller at certain fixed rates. The act 
does not ax)ply to manures prepared exclusively from fish and sold as 
such, nor to other commercial manures sold at prices not exceeding one 
cent per i)ound. Other States have ta;ken action in the same direction. 
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COMBmATIONS FOR THE PURCHASE O^ FERTILIZEES. 

Ou account of the exposure of enormous adulterations of artificial 
manures and of feeding materials in England, the formation of clubs oi 
buyers is becoming current there for the purpose of buying at wholesale, 
the fertilizers pui^chased being subjected to analysis by chemists em- 
ployed by those associations. In connection with this subject Professor 
Voelcker relates some striking instances of artifice used to conceal fraudu- 
lent manipulation. In one case the venders of a certain description of 
guano forwarded to him a sample for analysis. After obtaining this, 
they added to their guano a large proportion of yellow, sandy loam, and 
sold the mixture at auction under the analysis procured from him. By 
this contrivance the mixture sold at £7 to £9 per ton, though not worth 
more than £2 to £3 per ton. Other instances of similar and equally 
gross deception had come to his knowledge. In another case a manu- 
facturer sent him a cake of pressed indigo seed, inquiring vvhether it 
could safely be mixed with feeding cake. 

A paper signed by WiUiam Little, in behalf of the South Lincoln 
Association of England, and addressed to the chemists of Great Britain, 
sets forth the satisfactory results obtained by the combined action of the 
association in respect to the purchase of artificial manures. The writer 
alludes to the immense importance which the trade and manufacture of 
artificial manure are assuming in England, the market being flooded with 
specific manures for every kind of crop, and remarks that the frauds 
practiced by dishonest manufacturers in counterfeiting approved arti- 
ficial manures threaten a serious check to the progress of agriculture. In 
reference to the advantage in reduction of price obtained through 
associated action, he states that a few months before the date of his 
communication he was paying to a very respectable firm £G 10s. per ton 
for a certain manure, a better quality of which he could now obtain at 
£4 2^ M per ton, with the assurance afforded by the agency of the 
association that any fertilizer purchased will be as represented. 

The association purchases only one kmd of artificial fertilizer, viz., 
superphosphate of lime, the members believing that with them the ma- 
nure derived from stock will, in general, supply every, other soil-food 
that can be profitably employed. Though not denying that " special" 
fertilizers may be useful in special cases, they are disinclined to use 
them on account of their high comparative cost, arising from secret and 
patented processes of manufacture which prevent open competition. It 
is further urged that in no case should a farmer use an artificial ma- 
nure when he is entirely ignorant of its composition. This objection 
does not hold against genuine i^hosphate manures, the comx)osition of 
which is well understood, and the manufiicture of vvhich is subject 
to general competition. By proper associated action, such fertilizers can 
be obtained of tested quality, and at comparatively low rates. 

SALT AND LIME. 

Professor Johnson recommends the following as an excellent combi- 
nation for fertilizing purposes : 

Mix one bushol of salt with two bushels of dry lime, under cover, ixml allow the inis' 
tare to decompose ^jraduaUy, thus formiug an intimate chemical union of the two ma- 
terials. For this purpose the mixture should lie at least six weeks before use, or, still 
better, two or three mouths, the heap mentioned being turned over occasionaUy. This 
salt and lime mixture, when applied at the rate of twenty to thirty bushels per acre, 
forms an exceUont top-dressing for many crops. It acts powerfully on the vegetable 
matter of soils. Fifty bushels appUed to a turnip field have produced as large a crop as 
twenty loads of barn-yard manure. It is also very destructive to insects and grubs in 
the soil. Like salt, it attracts moisture from the air, and has been found useful against 
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drouglit. Its decomposing power is remarkable ; and if three or four bushels of it are 
mixed with a cord of swamji muck, the latter will soon be reduced to x>owder. Coarse 
manure is in a similar manner decomposed and made fine. Sour, wet muck, thus treated 
and composted with barn-yard manure, constitutes a fertilizer almost as valuable as the 
unmixed manure of the barn-yard. 

HOME-MADE FERTILIZER. 

The Boston Journal of Ciiemistiy recommends as a cheap and reliable 
substitute for commercial fertilizers^ such as sui^erphospliateSj &c., the 
following combination, viz : 

Take one barrel of pure, raw, finely-ground bones, and one barrel of the best wood- 
ashes ; mix them on a floor, and add gradually three pailfuls of water, mixing thor- 
oughly with the hoe. Use in small quantities in about the same manner as the super- 
phosphates. If the ashes cannot be procured, dissolve twelve pounds of potash in ten 
gallons of hot water, and with this solution satm^ate the bone-flour thoroughly ; a barrel 
of dry peat or good loam, without stones, may be added. The mixture should not be 
sticky, neither too moist nor too dry. In applyin^^ it avoid direct contact with the seed ; 
for instance, when applied in the hill, scatter a Little earth over it before dropping the 
seed. A very early visible effect should not bo anticipated, but the good results will 
manifest themselves as the season advances. 

THE '^DR. VALENTINE aUANO." 

For purposes of comparison, the recipe of the ^'Dr. Valentine guano" 
is here reproduced, showing the constitution of one ton of this fertilizer. 
The manufacturjs should be carried on in a dry place, under cover : 

Take twenty bushels of dry peat, three bushels of wood-ashes, and five bushels ol 
bone-dust, and mix them together ; then take forty pounds nitrate of soda, twenty 
pounds of sal ammonia, eleven pounds of carbonate of ammonia, twenty pounds sul- 
phate of soda, ten pounds sulphate of magnesia, and ten pounds common salt; mix 
these ingredients in sufficient water to dissolve them — say four or five pailfuls. Add 
this solution to the three articles first named, and mix as in making mortar. When 
thoroughly intermixed, add three bushels of calcined plaster, which will absorb the 
superabundant liquid, and bring the composition into a dry condition. Pack so as to 
exclude air. If occasion requires, garden mold or clean virgin soil may be substituted 
for the peat. 

Dr. Nichols, the well-known Boston chemist, recommends increasing 
the bone-dust to four or five bushels, and to substitute nitrate of potash 
for the nitrate of soda, and that the rate of application on ordinary 
northern soils be from a half ton to a ton per acre. The cost of the in- 
gredients will depend on circumstances of locality, &c., but may be ap- 
proximately stated at $20 per ton, not including the peat. 

MANURIAJL VALITE OF FOREST LEAVES AND PEAT. 

Dr. Nichols, of the Boston Journal of Chemistry, states, as the result 
of analysis and practical experiments, that a cord of dry forest leaves, 
comprising the usual deciduous varieties — maple, beech, oak, &c. — has 
an actual manurial value of not more than 50 cents, as compared with 
good stable manure at $8 per cord. His experience inclines him to urge 
on the farmers of his region the propriety of employing seasoned peat 
as an absorbent in their stables, rather . than to haul peat or muck a 
great distance for direct use as a fertilizer, either alone or in compost. 
IJsed as an absorbent of liquid manure, he finds tlie seasoned peat to bo 
of great value. 

lEEIGATION. 

IRRIGATION AND AaUICULTUKE IN UTAH. 

The Deseret Agricultural and Manufacturing Society reported, in 
1808, an expenditure for irrigation in one year of $246,938. Number of 
acres irrigated, 03,799. The acreage of Utah crops is given as follows: 
In cereals, 80,518 acres; sorghum, 1,817 acres; root crops, 6,839 acres; 
cotton, 166 acres; meadows, 29,876 acres; apple orchards, 906 acresj 
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peach orchards, 1,011 acres; grapes, 75 acres; currants, 105 acres. A 
canal, in course of construction by a stock compan^^, is to connect Utah 
Lake and Salt Lake for purposes of irrigation and mill po^Yer. 

The Salt Lake Basin, Utah, when settled by the Mormons twenty-tv^' o 
years ago, was a w\aste of sand and sage-bush; but, through irrigation 
and cultivation, the soil of a large part of the valley has already been 
made equal in productiveness to the richest lands of more eastern 
States. Eev. Dr. Prime, of New York, who has recently traversed that 
region, speaks of passing through thirty-live miles of cultivated fields, 
presenting the most beautiful crops of wheat, as their staple production^ 
ripening to harvest without a single drop of rain. The straw and grain 
were so bright that they shone like silver in the sunlight. As excep- 
tional instances he learned that one acre had produced a crop of ninety- 
three bushels of wheat, and that nine hundred bushels had been grown 
on ten acres, the result of extreme care in planting, irrigation, manur- 
ing, and cultivation. Salt Lake City, which had neither a tree nor a 
shrub when first settled by the Mormons, is now, by the aid of its sys- 
tem of irrigation, adorned with great numbers of locust and cotton- wood 
trees, the former raised from the seed, the latter transplanted from the 
mountain canons. Every street lias its stream of water, and every 
garden in the town is regularly watered under the direction of commis- 
sioners. 

SEWAGE. 

SEWAGE AT ALDERSHOTT, ENGLAND. 

The Aldershott Sewage farm, consisting of about 100 acres, was orig- 
inally a tract of sand covered with large flints, of irregular level and 
broken by knolls, on which were small clumps of heather. An analysis 
of the soil showed 95 per cent, of silica, 3 per cent, of protoxide of iron, 
and 2 x^er cent, of vegetable refuse. The knolls having been pared down 
and the land otherwise prepared by plowing, sev/age Avas turned on 
from pipes leading from the troop barracks and the cess-pools at South 
Camj), two miles distant. In three years the tract has been changed 
from a sandy waste into a flourishing farm. During the last year six 
luxuriant crops of Italian rye grass were gathered on the farm, the 
cuttings being made A])ril 11, May 2G, June 25, July 22, in August, 
and in" October. The yield of the year averaged from ten to twelve tons 
per acre. After two years under Italian rye grass, table turnips, 
swedes, cabbages, and potatoes are sown. The operations of Mr. Black- 
burn, the lessee, have relieved the English government of a great per- 
plexity as to the satisfactory disposal of the sewage in question, the 
removal of which had previouslj^ cost £1,200 to £1,500 per annum, even 
then creating so great a nuisance that a chancery injunction was ob- 
tained to stop its being turned into the river Elackvrater. 

profit' PROM SEWAGE IRRIGATION. 

0. W. Johnson, the v/ell-known English chemist, reports on profits 
obtained in growing Italian rye grass, in 1868, on thirty acres near 
Croydon, England, receiving irrigation by sewage, and managed by 
the Croydon board of health. The land, a cold, still' clay, being near 
London, brought a rent of £10 per acre, and was already prepared for, 
and in actual recex)tio]i of, sewage irrigation. A large first croj) had 
been gathered by an outgoing tenant in the opening of the season ; 
and the subsequent receipts from sales of grass cut up to date of Octo- 
ber 30 were £013 17^., the purchaser cutting and carting the grass at 
his own expense. The estimated total value of the grass crop of the 
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seasou was £913 IS.v. As the sev/agc was self-distributed, only the 
wages of labor and the rent are included in the carrent expenses, viz: 
Vv. ges, £iJ4 18.';.; rent, (of tbirty-six acres, the total area of the farm, 
irselnding buildings,- roads, and non-irrig'ated portions,) £3G() : total, 
£474, ISa, The.protit of the entiie growth of the season w-as £438 19;*.^ 
being an average of £14 12-s'. Sd. i>er acre of grass. Mr. Johnson re- 
marks that, owing particularly to the necessity of billowing a continuous 
flow, sewage irrigation is better adapted to grass than to other crops. 

LAYIIsG OUT LA^^D FOIl RECEPTIOIS^ OF SEW^AGE. 

W. nope infornas English agriculturists that in case of a dead flat, 
Becessitating an artificial lall, and where only horses can be had to move 
soil, ho is willing to contract to properly lay out lands for the recei)tion 
of sewage, by ridging and farrowing, tor £3 per acre in addition to the 
expenses of ordinary cultivation, which can be brought in to aid the 
formation of the land. In cases otherwise similar, where the steam- 
plow is employed on the farm, the cost of preparation for sewag© could 
be greatly diminished. Where there is any slope, even if quite small, 
and the steam-plow is used in tillage, the farmer need be at no expense 
beyond that of his ordinary cultivation, and that of striking a furrow 
on top of the ridge as a carrier for the sewage, w^hich flows by gravi- 
tation. The Edinburgh (Scotland) water-meadows are principally laid 
out on the ridge and furrow^ system of preparation for sewage. Thirty 
years ago tliese meadows were considered worthless, but have been so 
greatly improved by the use of sew^age that portions have been let by 
auction at an annual rental of £42 per acre. The ridge and furrow 
system necessitates at the outset a large outlay, often amounting, in 
England, to £00 or even £80 per acre, varying gxeatly according to the 
nature of the soil and the form of its surface. 

EAEM MANAGEMEOT. 

AN AMERICAN CATTLE FARM. 

J. T, Alexander, of Morgan County, Illinois, the celebrated cattle 
dealer, migrated from Ohio to Illinois in 1841, with little capital other 
than health and energy, which have enabled him to attain his present 
position. Mr. Alexander's '^Ilome Farm" is situated in Morgan County, 
and consists of about 9,000 acres ; is highly improved, and chiefly de- 
voted to grazing. From this farm he sends three to four thousand fat 
cattle yearly to the New York market. His " Broadlands Farm" is 
situated in the southeastern part of Champaign County, and has been 
under the management of C. L. Eaton, who has furnished the informa- 
tion embodied in the present statement. The " Broadlands Farm" is 
almost square in form, and contains nearly forty-two square miles. It 
is entirely surrounded by an Osage orange hedge, from one to two 
years' grow^th, set on a ridge made by a large ditching- plow, the ridge 
being fourteen feet wide at the base. There are on the farm about one 
hundred miles of Osage hedge, and eighty-five miles of board fence. 
Two hundred acres are covered by ponds, made by embankments across 
sloughs. During the season of 18C0 there have been 5,000 acres in 
corn, and 1,400 acres in small grain, &c., though the farm is chiefly used 
for the summer grazing of cattle. Four thousand head of Texas cattle, 
received March 1, besides some native stock, have been pastured this 
year for tall shipment to New York. In addition to this stock, there 
were on the farm tw^enty breaking teams, of five yoke each; one hun- 
dred horses and mules, and live hundred to six hundred hogs, of difler- 
28 
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ent ages, a iinxed breed of Berkshire and Cliester Wliite, tlic former 
predoiiiiuating. A blaeksmith's and a carpentei's shop are in constant 
operation during the season, nuiking and re])airing implements. One 
Luiidi'ed and sixtj^ men are employed and are boai ded on tlie farm. An 
accurate account shows the cost of board to liave averaged o3 cents per 
day ibr each man. The cooking is done by men. In this enumerjition 
of iorce are com])rised a su])erintendeiit, a general foreman, si^ foremen, 
a bookkeeper, a baker, a bhicksmitli, a car])enter, a butcliei', Jind seven 
cooks. The farm is divided into seven departments. Tlie headipiarters 
are in the center, with six stations at convenient points on the farm. 
A cook is located at each of these points, and draws supplies from 
headquarters. 

A NEAT nA]MPSniRE TJiJnL 

Levi Bartlett, of Warner, New Ilampshire, sends an account of the 
farm of J. B. Walker, of Concord, New ilampshire. It com[)rises tliree 
hundred acres, arable land, i)ermanent pasture, and woodland. Tho 
tillage land includes one hundred and ten acres of interx'ale, nearly 
level, and free from obstructions to the plow, also twenty-five acres of 
low meadovv, improved by draining. Six acres, well manureil, are 
annually put in corn, yielding filty to sixty bnshels per acre, worth 
$1 25 to Si 50 per bushel. The presence of twitch-grass has required a 
heavy outlay on the corn crop, it being necessaay to go over the field 
three times with cultivator and hand hoe. This crop for 18(j8 cost in 
cultivation §50 per acre; yet the net profit vras $33 04 per acre, with 
the promise of larger protits in succeeding crops of hay. One season 
of corn or oats on a given plot is followed by several years of grass. 
Oats or other grain following the corn have been found to grow too 
rank, and to lodge, harvesting being rendered comparatively unprofit 
able. Mr. Walker grows about six acres of oats yeaily, mostly on in- 
verted sod, averaging fifty bushels per acre, worth 75 cents per busliel. 
They are ci-adled and threshed by hand, in order to maintain the straw 
in condition for filling bed^^, for v/hich purpose it sells readily at 814 
per ton. Hay is the most protitable product, and the tarm is conducted 
chiefly with a view^ to that crop. The grass lands are generally mowed 
six years in succession, yielding at least two tons of hay per acre annu- 
ally. The crop amounts to about 140 tons— 110 tons English hay, 
the remainder meadow hay of varying quality. Sixty to 75 tons are 
sold annually, at an average for the last five years of $20 to $25 per 
ton. The farm stock consists of tw^o large horses, four large oxen, 
(colored Devons,) eight cows, and young stock of different sexes and 
ages, making a total of twenty-seven head. The cows and young stock 
are chiefly full-blooded Durham. The manure from this stock, with the 
addition of about $200 v/orth of stable manure, purchased annually, 
steadily increases the fertility of the farm. Besides the arable lands 
already mentionecl, the farm contains forty acres of pasture and one 
hundred acres of valuable timber and w^oodland. 

DAIRY FAR:vnNa IN MICHIGAN. 

The follovang abstract of a statement made to the Department by M. 
L. Frazier, of 'Hudson, Michigan, presents a noteworthy instance of 
good farming on a moderate scale in the west. His farm consists of 
eighty-two acres, of AThich sixty-tvro acres are improved, being chiefly 
devoted to dairy purposes. During the season of 1869 he kept fifteen 
cows, from the milk of which he manufactured a.nd sold over 5,000 
pounds of cheese, for which he received $720; besides 450 pounds of 
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butter^ anioiintm,£^ to $135. The wliey and butteniiilk ere fed to his 
pigs. Eighty dollars were received for iiiaiirifaetnriug cheese for a 
neighbor, at two eei]ts per pound; 130 biisliels of wheat were sold for 
8180; 200 bushels of apples. S85; pork, S'^^^); and live stock of different 
kinds, §282; the total sales amounting to $1,751. This was independent 
of supplies for the family. The farm v>^ork was dorc by Mr. Frazier 
and his boys, w^th the exception of some transient labor, for which he 
paid in vs^ork vrith his mowing-machine. At the close of the season the 
condition of the farm was quite as good as at the commencemeut of 
ISGl). 

SMALL SUGAR PLANTATIOKS IN LOUISIimA. 

Sugar culture in the south was formerly supposed to require a large 
plantation and heavy outlays for working material. ^' Before the war,'- 
says a Louisiana planter, '^$50,000 v/ouhl ha\'e been considered a small 
sum to invest in sugar-houses and machinery; but now there is a great 
demand for the little western sorghum mill, with all its imperfections, 
costing perhaps $300 and worked by tAvo small mules. V/ith such ma- 
chinery I have seen the cultivator of a few acres turning out eighty 
gallons of syrup daily, vvorth in New Orleans 80 cents per gallon. ^The 
land in my neighborhood, Bayou Oukasha, Parish St. Landry, is a light 
alluvial loam, black and rich, and can be broken up to any desirable 
depth with two good mules. One neighbor, a young man from Penn- 
sylvania, but for some years resident in Louisiaiia, made a remarkable 
crop last season. He had but 70 acres of cane, from which he made 193 
hogsheads of sugar, averaging 1,200 pounds each, and 400 barrels of 
molasses, Avith abundance of corn. He employed tvreive laborers regu- 
larly, besides eighteen or twenty additional hands in getting in the crop. 
The net proiits v/ere $21,000."' The narrator adds that the Opelousas 
jirairies are not inferior in richness to those of Illinois, producing cot- 
ton, cane, and corn in abundance. Droves of cattle and horses subsist, 
winter and summer, on the natural grasses. These fine lands, with tol- 
erable improvements, may be bought for five to ten dollars per acre. 

ADVANTAGE OF CAPITAL m FAUMING. 

In an address before the Framlingham Farmers^ Club, near the close 
of 1869, Mr. Meclri stated that for his farm of 170 acres he paid £23 
acre, and invested nearly as much more hi buildings, drainage, roads, 
clearances, and machinery. These outlays he regarded as constituting 
his invested capital as landlord, claiming in return, as yearly rent, £2 
per acre, or about four and one-half per cent. Further outlay consid- 
ered as capitrtl invested by him in his capacity of tenant farmer, averaged 
per acre as follows : December 31, 1808, live stock, £6 10.9.; farm houses, 
£1 1.9.; tillages, manure, &c., £3^15.9. Gd; implements and machinery, 
£2 IQs.: hay, corn, &c., lULSold, £2 05. ;— total per acre, .£1G Is. 06?. 

With this tenant's capital of £10 per acre, he has for several years 
obtained from the farm an annual surplus of more than £600 available 
for rent and profit, after paying all expenses. The statement car- 
ried out for the 170 acres shows a landlord's capitiil 01 about £7,800, 
giving a rent income of nearly four and one-half per cent. ; and a ten- 
ant's capital of £2,720, gi\nng a profit of over £200, or nearly ten per 
cent., after payment of rent and expenses. Mr. IViechi states, however, 
that his average aimual profit as tenant for a course of years has been 
twelve and one-half per cent. His large outlay for hve stock, which he 
feeds mostly on purchased food, is the key to his frequent and extraor- 
dinary crops and large profits; for through this means he is enabled to 
^PPiy Sl^aKquantities of rich manure to Ms deeply cultivated land. 
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Sncli a system uccoiiuts for liis production of forty tons of maugels per 
acre in 1869, and for his frequent production of forty-eight to sixty-four 
bushels of wheat per acre. Yet the soil of his fariu was naturally poor, 
needing more outhiy to keep it in condition than would be required on 
better laud; and experience had convinced him tliat he could have done 
better vath a tenant's capital of £20 to £25 per acre. Many farmers in 
Norfolk and Liiicolnsliire employ a capital of £20 to £30 per acre ad- 
vantageously. In respect to the preparation of the soil Mr. Mechi adds : 

To fMrm to tlic greatest advantage the soil aucT subsoil to tlio depth of three feet should 
he ^vcU m ami red ; no^v ^Ye only manure the top live or six inches. Our root and green 
crops can never be over-manured, for they feed in the dee]) subsoil^ -when in a fit con- 
dition. Market gardeners understand this Avell, and around the metropolis they easily 
«;ro\v soveuty toiis of mangels per acre, and other crops in proportion. 

COST OF HEDGES. 

A larnier in Mahoning County, Ohio, states that he has had an Osage 
orange hedge on his larm for. eleven years, and that on a neighboring 
property is one nineteen years old. Of tliis description of hedge he 
says: 

It oTows rapidl,y, makes a good and ornamental hedge in a short time, and endures 
our heat and cold, extreme dronghts and wet seasons, nourishing almost equally well in 
all soils, on hill-side or lov/land. 

He gives the following statement of the first cost of tlie hedge x)er 
100 rods, calculated for that region at date of February, 1SG9: Cost oi 
3,300 good plants, at $4 per 1,000, retail, $13 20; of preparing the 
ground and setting the x)lants,$4; totr.l, $17 20, For three to five years 
after planting, the hedge will require as much labor as would be ex- 
pended during that time on a rov>^ of corn of equal length, after which 
it will turn stock better than finy other kind of fence. It should be 
trimmed yearly with a common mowing scythe, one mnn trimming one 
liundred and fifty to two hundred rods per day. 

THE OSAGE ORANGE IN DELAWARE. 

In Xew Castle County, Delaware, Osage orange hedges are in exten 
sive use. An agriculturist of that section says that he has several 
miles of such hedge on his farm, and that he does not know a farm 
where it is not used to some extent. He adds that within the four hun- 
dred and twenty-four square miles whicli the county contains, there 
exist more than one thousand miles of hedge. This hedge is found to 
be thoroughly strong and tight, and it is believed that for the region in 
question no other fence equals it. With rails and posts at $12 50 i)er 
liundred, one rod of good post and rail fence costs 81. This fence will 
last about fifteen years, and then need resetting. One rod of first-rate 
hedge costs about 50 cents. The correspondent says that he would be 
willing to fill a large contract at that rate. If properly treated such a 
hedge would last a hundred years. The oldest hedges in his neighbor- 
hood are of about twenty years' standing, and are in thoroughly good 
condition, ^ome of these hedges divide fields where the land will 
readily command $200 per acre. The usual dimensions are about five 
feet in height and four feet in width. 

LIYE STOCK. 

FAT STEERS. 

Geo. Ayrault, of Poughkeepsie, Tsew York, reports to the I)e[)artment 
on four steers, seven-eighths short-horn, raised by him and sold near the 
close of 1869 to Wm, Lalor, of Center Market, Xew Yorlv City, for §3,200 ; 
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the ixge oi* one of the niiiniaLs hehig; seven years, and of tlie otliers six 
years. The largest stood about six feet iiigb, \^\th a girth of ten feet; 
and the weight of the animals vras 3,300 pounds, 3,320 pounds, 3,406 
pounds, and 3,440 pounds, respectively ; their proportions being good, 
notwithstanding their enormous size. The aggregate gain in weight 
during the season of 1809 was 1,460 pounds. The net beef weight of the 
larger pair, afte^" slaughter, was 4,537 pounds, exceeding, it is claimed, 
that of any other pair of beeves ever fattened. Their average weight at 
the age of three years was 1,850 pounds. After attaining this age each 
received daily a peck of corn meal and wheat shorts, or oatmeal, com- 
bined, divided into two feeds, and as dessert, a peck of sugar beets twice 
a day. In summer, until lately, their only feed was grass, supplemented 
with a little sweet hay. The second winter the daily feed of meal was 
increased to ten quarts each, given in two feeds. In the summer of 
1869 each received one peck of meal per day, given at morning and at 
night; and in the winter following twelve quarts of meal daily, in three 
feeds, besides roots. In their course of feeding they have had, in win- 
ter, the best of early cut hay from old meadows, and have usually had 
access to it in the summer. They were not closely confined in winter, 
usually havmg the run of a small yard, with access to water, and with 
sheds under which they could lie protected from the storms, and were 
tied at feeding time. 

It is Mr. Ayrault's opinion that when cattle are fattening, and it is 
desired to give them all the grain they will eat without clogging, it is im- 
portant to feed three times a day ; and he considers beets, or their equiv- 
alent, essential in winter in promoting the growth of grain-fed cattle. 
He does not advise heavy feeding for beef until animals are well gTown, 
his practice being to maintain his stock in merely a thrifty condition 
unto they reach the age of three years. 

A committee of the Farmers' Club, American Institute, reporting on 
these cattle, state that they find that the only profit arising from the 
last year's growth of the animals lay in the increased or fancy" rates 
obtained on account of magnitude, and that, in Mr. Ayrauit's judgment, 
five years are the age at which fattened cattle will probably give the great- 
est profit to the feeder. 

STOCK-RAISING l^S. DAIRYINa. 

It is an agricidtural axiom that situation and soil should determine 
the choice between different branches of farming. In reference to the 
profits obtained from stock-raising in Champaign County, Ilhnois, a 
grazier of that section, doing a large and profitable business, recently said 
that as a matter of convenience he made the butter and cheese used in 
his family, and grew wheat sufiicient for his house consumption, but that 
as a matter of pecuniary profit he believed he should gain by j^aying 50 
cents per pound for butter, 25 cents for cheese, and 812 per barrel for 
fiour. The land, labor, and capital required to furnish him with butter, 
cheese, and flour would feed and handle fifty steerc, the profit from which 
would be sufficient to supply ha'lf a dozen I'amilies like his own with the 
articles named. 

TllANSrOHTATION OF CATTLE. 

The Highland Agricultural Society of Scotland recently awarded a 
gold medal or £10 to George Menzies, of Staffordshire, England, for a 
report on the conditions which should regulate the carriage of stock by 
railway and by sea, as well as transit by common road. The report pro- 
poses changes in the construction of cattle trucks, or cars, one of widch 
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consists in making the uj^^per half of the sides of the truck to open out- 
ward like doors. Troughs arc to be erected at suitable heights and at 
proper distances on side tracks, and are to be filled with water. Sup- 
plies of hay are to be furnished at proper stations, by the railway com- 
pany, and by compulsory regulation a fixed w^eight is to be given to each 
animal every six or seven hours, under the superintendence of a railway 
employe who is to forward a bill of supplies, which the stock owii^is 
must discharge. 

At the quarterly meeting of the Edinburgh Chamber of Coninieici^, 
elanuary 14, 18G0, Mr. Eeid, of Granton, strongly denounced the cruel- 
ties of the current mode of railway transportation of cattle, and pointed 
out the natural consequences, viz., mechanical injuries, and even death, 
and always the direct promotion of disease. He cited the declaration 
of an experienced London salesman, that cattle worth £30 to £40 each 
are depreciated £5 each during the journey from the north of Scotland 
to London. The opinion was expressed that the only way to secure 
proper rules of transportation is for government to enact stringent 
regulations to that purpose. 

SALES OE SHORT-HORNS IN ENGLAND. 

The following statement of average prices is made up from records of 
sales of English short-horns occurring in difierent localities from April 
22 to June 23, 1869: 25 cows and heifers sold at an average price of 
$460 75 ; 14 bulls and calves at an average of $175 ; 23 heifers averaged 
$351 25; 20 bulls averaged $284 75, 34 cows and heifers averaged 
$335 50; 18 bulls and calves, $239 75: 48 cows and heifers, $161 75; 
14 bulls and cpJves, $153 ; average rates per animal of four other herds, 
for cows and heifers, $195 25, $143, $134 25, $213; and for bulls and 
calves, 8130 50, $210, $85 75, $119 25. 

STEAJMINa FOOD CHEAPLY. 

A farmer recommends, from personal experience, the following 
economical steaming apparatus : A large box, made steam-tight, placed 
within a larger box, with some non-conducting material, such as saw- 
dust, packed between, at least twelve inches thick. The food to be 
cooked being placed in the steam-box, hot water is to be turned in and 
the apparatus covered tightly with woolen covers in order to confine 
the heat. 

CUHE OF PLEURO-PNTETJMONIA. 

Sir W. Miles writes to the Wincanton Petty Sessions, Somerset Coun- 
ty, in England, that after having had the pleuro pneumonia in his herd 
for nearly eighteen months, he has arrested its i^rogress by causing the 
herd to inhale carbolic acid night and morning, which stopped the dis- 
ease. The acid vras mixed with water, and sprinkled with a watering 
pot on saw-dust, put under the fore feet of the cattle when tied up. 
Cures are also reported by causing the cattle to inhale the fumes of 
siilphur. 

lIEiMEDY FOB FOOT-ROT. 

The folloNving is reported by Australian inspectors of sheep as an rif]- 
cacious remedy for foot-rot: 

Mix cjirbolic acid with an acUierenfc and greasy 8u"bstance, thus forming a plaster 
wliich will adhere to tlie foot of the sheep for two or three days, prevent contact of 
air, and aUov/ time for production of the desired heaUng effect. Where tliis particular 
method of iudividual application is not practicahle on account of the number of dis- 
eased sheep, a trough may be filled with the medicated mixture and the sheep (their 
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feet having been carefully pared) made to i^ass tlirotigli it, when their feet become im- 
pregnated with the substance. 

ACCLIMATION OF THE YAK. 

The report of the French AcclimatioTi Society, read at its thirteenth 
annual meeting, in 1868, states that the Tliibetian yak introdaced in some 
portions of France is likely to prove serviceable. The pure-bred and 
the half-bred are adapted to mountain regions, are robust, indiiierent 
to variations of season, tractable, and admirable substitutes for mules, 
besides giving good promise as butchers' meat. 

STEAjMING FOOD. 

Dewey & Stewart, of Oswego, Michigan, commenced steaming food 
for stock in the faU of 18C8. They use an engine of six to eight horse- 
power in cutting hay, straw, stalks, &c.,and in the steaming operation, 
and have fed 64 head of cattle, 7 horses, and 350 sheep on cooked food, 
fattening 22 head of cattle and 70 sheep. They have had the straw 
from 55 acres, hay from 50 acres, and corn-stalks from 18 acres. By the 
addition of two pounds of bran to the bushel of straw they claim to 
have obtained a better food material than hay. From careful estimate 
they judge that they saved one-third in the expense of wintering their 
stock, which accepted the food with relish, and were kept healthy and 
thriving. 

ADVANTAGES OF COOKING FOOD. 

A. W. Knapp, of Bangall, Dutchess County, New York, having 
cooked food for a stock of twenty-hve cows, says: 

The results are that my stock improved, the quantity of milk increased about one- 
quarter, as near as I can estimate it, and I did not use more than three-quarters the 
amount of hay when cookied that I did when dry. I cooked meal wifch the hay. I am 
thorougbly convinced of the great advantages of cooking, andli^ropose next winter to 
cook for sixty head. 

A LARGE DAIRY FARM. 

The following is an abstract of a statement made to the Department 
by F. Leser & Co., proprietors of the Woodland and Mont Cabanne 
dairy farm, near St. Louis, Missouri : 

The farm is about one mile west of the limits of St. Louis, and contains between 
700 and 800 acres, oue-Lalf of which is in pasture, the remainder in meadow and ara- 
ble land. There is an abundance of good water on the farm. The horse stable con- 
tains 48 horses. The principal cow stable will accommodate 672 cows, arranged in 
twenty- four rows, twenty-eighfc cows to each row; one milker being allotted to each 
row. The milkers are chietly Swiss. The building is 400 feet long and 100 feet wide, 
with a height of 15 feet in the center. Numei ous windows in the sides of the building 
and several ventilators admit light and fresh air, and serve to ])roperly regulate the tem- 
perature. The building is very cool and airy in summer, and during the coldest weather 
the thermometer does not range below filty degrees. In the south end of the building 
are the rooms of the men, the store-room, and the ofhce of the foreman. Along the 
east side extends a jilank road oO feet wide, on which 12 doors ox^en to discharge and 
receive the cattle. Within the building and between these doors are twenty-four 
boxes, into which, through openings above, the daily feed of the cows is discharged 
from wagons driven along the plank road. About four hundred yards from this stable 
is the milk-house, with a fine spring of water, and ^ith suitable facilities for cooling 
the milk. Near by is an ice-house, holding about two hundred tons ; also machinery 
for forcing water up to the stables, and facilities for steaming and cleaning the cans. 

The number of cov\'s kept on the farm varies from about 640 in the spring to 840 in 
the fall. There are also a dozen bulls. The cows are turned out daily, except in cold 
or stormy weather, when they are watered in tbe stable. During tbe summer they 
remain in the stable only from 3 o'clock till 6 o'clock in the morning, and from 3 
o'clock till G o'clock in the afternoon, for purposes of feeding and milking. . It re- 
quires less than half an hour to get the cows back each to her own stall. The milking 
occupies two hours ; and soon after it commences the milk is taken, one hundred gal- 
lons at a time, to the spriug-house, and immediately x)oured through btrainers into tin 
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buckols^ lioldiiig each i5])out eio;lit gallont-', which are placed up to tho brim in tho 
water. This procedure is found essential to reioovino; the aniraal (^lor, and to keep 
the millv fiweet. iVfter the milk h:\s stood six hours, tlie cream colh^cli'd on the sur- 
face is separated. Tho milk and the cream are taken to customers t^vice ;i day. Milk 
and cream prepared in the manner stated, and pacl:ed in ice, have be(>n kept sweet 
from ten to r/V*-e]ve days in the suunner. Lar^e quantities are furnished by this dairy 
to the MeiTiphis and New Oilcans boats, supplies being laid in for tho round trip. 

TLie daily feed of a cow during the winter consists of about one-half of a bushel of 
brewers' grains, six gallons of distillery sloj), mixed with two to live pounds of ship stufl^ 
malt sprouts, bran and Indian or cotton-seed meal, and six to ten pounds of good hay, 
principally Hungarian. The cutting of green rye is commenced about tho first of May. 
During the season of 1869 lifty acres of rye, forty acres of oats, twenty acres of clover, 
and eighty acres of Indinn corn were fed out. The average yield per cow for tho 
month, including the dr^' stock, (one-quarter of the whole number,) ranges from 
twenty-eight gallons in November to forty-three gallons in May and June. This unfa- 
vorable result is attributed to tho small proportion of good milkers among the milch 
cows brought to market. Of the G86 calves sold during the year 538 were born at tho 
dairy. No calves are reared. Putting the statement of average yield in another 
form, and adding one-third for dry stock, the daily average per cow actually in milk 
ranged from five quarts through November to seven and two-thirds quarts in May and 
June. The total amount of milk obtained per month ranged frorik 28.000 gallons in 
the spring to 22,000 gallons in the fall. Cow's growing dry in the fall, unless good, 
milkers, are sold to butchers, and are replaced by purchases made from time to time, 
but with some difficulty, as most of tho cows offered, especially in the .si)ring, are very 
poor, and are often unable to overcome the change of food. These new arrivals re- 
quire constant attention and careful feeding during the first four or six. weeks. 

JOHN JOHNSTdN'S DAIRY. 

The dairy of Jolin Johnstoii, th@ veteran agriculturist of Western 
New York, is composed of grade sliort-bornSj very fat, and giving large 
quantities of milk. He says that for his use tfeere is " nothing like the 
l)urham.'' He finds it best to milk his cows three times a day, and ob- 
tains from each a pailful at a milkiug. The cows have only hay and 
grass winter and summer. Eut his bay is very superior in (juality, the 
product of skillfully managed grass-lai|d maintained in high condition 
by thorough drainage, liberal manuring, and careful exclusion of inju- 
rious vegetation. 

A FIELD FOR DAIRY FARMINa. 

A correspondent of the St. Louis Journal of Agriculture remarks that 
while St. Louis imports large quantities of butter and cheese from the 
east, and while the supply of milk is insufBcient for the city demand, 
selling at forty cents per gallon, often of inferior quality, in that region 
it requires only two-thirds as much feed to v»inter stock as is necessary 
in New England and New York, and that the cost of a given quantity 
is less. Within forty miles of the city, and extending along the Mara- 
mec River, are broad, fertile valleys, well suited for dairy purposes, bor- 
dered by rich uplands, from the bases of which flow hundreds of never- 
failing springs, and through the entire length of this region runs the 
Pacific railroad, affording the necessary facilities of transportation. 

MILK AT MOBILE. 

The price of milk at Mobile is stated to be 80 to 90 cents per gallon, 
the greater part of the hay, bran, shorts, &c., used for feed being ob- 
tained from the north. 

COTTON-SEED ]VIEAL FOR MILCH COWS. 

Leander Morey, of Cumberland, Ehode Island, in a recent statement 
says that he has seven large and excellent cows coming in at different 
times in the year. He markets all his milk, selling the year around, 
and on this account prefers to buy his cows. After purchasing, it take:^ 
him a year or more to bring the animal up to her full capacity. In sum- 
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mer be gives eacli cow two quarts of eotton-seed meal daily, iiuaddition 
to pasturage. In winter four quarts of cotton-seed meal and two to four 
quarts of Indian meal, with English and swale hay. If out of cotton- 
seed meal one day, his cows shrink one quart each ; neither Indian meal 
nor wheat shorts will bring them up to tlie full quantity. After again 
feeding the cotton-seed meal once a day, they regain their usual product. 
Andrew Belcher feeds about the same number of cows in a similar 
manner. He was formerly cautious in the use of cotton-seed meal, but 
now, after buying a cow, he puts her a-t once on full feed of this and In- 
dian meal. He paid $10 in the spring for a cow which was said to 
yield twelve quarts daily. This yield was increased to eighteen quarts 
daily. Neither Mr. Morey nor Mr. Belcher has ever had a case of gar- 
get or swelled udder. Two other herds of milch cows, a few miles 
distant, in Franklin, Massachusetts, are fed liberally on cotton-seed 
meal, and are healthy and free from garget. 

COTTON-SEED IVIEAL IN EGYPT. 

It is stated that in Egyx)t cotton-seed meal is so highly valued for the 
l^roduction of oil, and oi' cake for feeding cattle, that it bears a higher 
price than wheat. 

FEEDESrO CABBAaES AND TURNIPS. 

Mr. Birnie, of Springfield, Massachusetts, reports to the State Board 
of Agriculture that he feeds cabbages and turnij)S to hi.s cows after milk- 
ing, with good results and with no injurious eiiect on the taste of the 
7nilk, which was used without complaint. 

THE CHEESE TRADE IN CHIC AGO, 

The Chicago Tribune states that at the opening of 1869 there were in 
that city three firms engaged exclusively in the cheese trade, doing a 
total annual business of $900,000 ] and that about 3,000 tons of cheese 
were sold in the Chicago market during 18G8, three-quarters of which 
came from the State of IS^ew York. 

HAY AND GEAIISr. 

IMMEDIATE CURING OF HAY AND GRAIN. 

Mr. Mechi, the well known English agriculturist, makes the follow- 
ing report upon a recent invention in England, to which the Soci-efcy of 
Arts has awarded a gold medal and fifty guineas : 

The meclianisin is very simple and inexpensive. A rapidly revolving fan, driven by 
horses or by steam power, is attached to the j^nioke box of a cokeinrnaee, and (a gauzo 
screen intervening) withdraws all the heat which otheiwise would bo carried np the 
chimney or shaft and be wasted, and diliuses it among the grass or com sheaves ex- 
posed to its blast. Grass cnt and at once brought to the mouth of the hot blast is 
converted, in eight or ten minutes, into fine green hay of the very best quality, fit for 
immediate sale or consumption. 

PBIZE FOR SYSTEM OF DItYING GRAIN, ETC. 

Among the prizes ofiered by the Royal Agricultural Society of Eng- 
land is a gold medal for the best system for drying grain and hay in 
wet weather, sufB.ciently economical for practical puri^oses. 

MAKING HAY BY MACHINERY. 

A western agriculturist reports the cost of making 150 tons of hay 
by the aid of mowiug machine, revolving rake, &c., to be $112 83, oi 
about 75 cents per ton. In another case the folio vvdng estimate is given 
of the actual cost of cutting^ making, and stacking 37 tons of hay taken 
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from 25 acres of laiul: Two teams for the day, $3; two extra horses 
for tlie afternoon, $1 50; two men on mowers for tbe forenoon, $2; 
four men and a boy for tlie afternoon, $5 ; wear and tear of mowing 
and gathering machines x)er day $5 — total $16 50, being at tlie rate of 
45 cents per ton. 

COST OF MAKmO- HAY. 

Eeturns received by the department show that in 1869 the cost of 
cutting, curing, and stacking hay, per acre, averaged $4 51 in IsTew 
England, $3 7G in the Middle States, 13 32 in the South, and $2 93 in 
the West. 

CLOVER IN GEORGIA. 

In the early part of 1869 E. L. Bloomfield, of Athens, Georgia, cut 
two tons of clover to the acre. 

PROTECTION OF STANDING- GRAIN. 

In some parts of Europe, as a i)rotection against the effect of heavy 
rains, &c., in prostrating grain, portions of the growing crop on the 
outer lines of the field are tied together. 

PROTECTION AGAINST WIRE-WORMS. 

Eor the protection of grain crops against wire-worms Mr. Mechi ad- 
vises the sowing of six bushels of salt per acre, just as the plants are 
coming through. 

WHEAT ON CORN GROUND. 

Joseph Wright, of Waterloo, Kew York, on land which has been two 
years in clover, hauls out manure in the winter j spreads and plows in 
early in the spring, turning the sod to cover the manure, and then as 
early in May as possible, plants corn. A.S soon as the corn is well 
glazed he harvests, plows the land, giving it a thorough pulveriza- 
tion, and sows wheat on or before October 10. He raised 45^ bush- 
els of wheat per acre on this corn land the past season, while he obtained 
only 30 bujshels from a well managed summer fallovv^. After the fall 
sowing of wheat, a seeding of clover and timothy is made in the spring, 
and two seasons of clover follow. Notwithstanding a dry season his 
crop of Dent corn gave 80 bushels per acre. 

FEUIT. 

miVIT LANDS OF WESTERN MICHIGAN. 

H. S. Glubb, of the Grand Haven Herald, Grand Haven, Michigan, 
makes a report to the Department on the Iruit products and fruit lands 
of western Michigan, from which the following particulars are presented: 

The " Micliigan fruit region," popularly so called, is now known to extend the whole 
length of the eastern shore of lake Michigan. The peach belt may be said to vary from 
live miles to twenty-live miles in width, aiul its length is a])out two hundred and twenty- 
five miles. With an average width of ten miles, the area comprized amounts to two 
thousand two hundred and hfty S(j!iare miles. It is estimated that the proportion of this 
area actually suited by circuiristances of elevation, &c., to the successful culture of 
the peach and the grape, amounts to one-third, or 430,000 acres, of which about 
10,000 acres are already planted in })eaclies, anil probably 2,000 acres in grapes ; only a 
small percentage being yet in full bearing condition. Throughout the entire fruit re- 
gion the rise oi" real estate has been remarkable, especially in the neigh borh{>od of the 
principal sliipping points and harbors. There are also numerous sauill piers and sec- 
ond-rate harbors, where fruit is shipped to some extent, and in the vicinity of these 
points land which formerly was coujsidered valuable only for ties and wood is now 
salable at $10 to $50 an acre, when all the valuable tLmbor in stripped off, and before it 
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is cleared for cultivalion. TLo increase in the price of real estate lias kept even pace 
Avilli the coiiliderice \Tiricli oacli sncceedinf]^ year inspires in the success of peach cul- 
ture. The location of Grand Haven being central with regard to north and south, per- 
haps the inCiCasG hero may he regarded as a fair average of the whole region. It is 
greater at St. Joseph, on account of the longer time the business has been in operation 
there, while the increase north is proportionate to the time since it was discovered to 
be practicable to grow peaches at Manistee and Grand Traverse. 

Planting peaches and grapes for market commenced in the vicinity of Grand Kaven 
and Spring Lake in 185D-'60. At that time only four or five orchards w^ere commenced. 
Tiiey were planted on land which had been stripped of the pine, and was regarded as 
of very little value, commanding not more than ten or fifteen dollars an acre, notwith- 
standing the lavorable locality. In 1867 one of these orchards, then containing IG 
acres planted to fruit, together with 25 acres of scrubby oak land, full of " grubs," sold 
for $10,000, cash. A portion of another orchard at Ferrysburg sold in 18G9 at $500 
per acre. The wild land in the vicinity of these orchards now varies in price from 
$50 to $200 per acre, as shown by actual sales. There is abundance of land, however, 
equally good for the production of peaches, situated two or three miles from naviga- 
tion, which can be bought at §5 to $10 per acre. This land could not be sold at any 
price two or tiireo years ago, and on account of taxes was considered a burden to 
owners. 

The annexed table presents an estimate of the princixjal fruit products shipped from 
ports named in 1869 : 



Shipping ports. 



.. 34, 



St. Josepli 

SoTitb Haven.. 

Saugatuck 

Holland 

Grand IJaven . 

Muskegon 

White Kiver.. 

Ludin<j;Ton 

Pent water 

Manistee 

Korthport ' 

Grand Travei se I 1 



Totals I Mi, 740 751,630 



126 
271 

oeo 

914 
819 

r.00 

500 
300 
500 
COO 
70G 
400 



3, 000 
""460' 



'200 
50 
15 
10 
15 
18 
1-2 
25 



3, 754 I 490 



27, 000 
14, 000 



630 



122 



18, 000 
5, oof) 

1, 400 
500 
700 

2, 000 

eoo 

1,900 



744, 024 



45, 000 



550, 000 
2,000 
600 
700 
1,800 
700 
1,500 



71,100 1,340,324 



44, 000 



25, 000 
1, 400 
7, 000 
500 
500 
1, 400 



1, 700 



421, 812 



43 



103, 872 



1.500 

16, 000 
1,200 
1, 400 
500 
4G0 
1, 600 
500 
400 



127, 372 



Tlie values of shipments are given as follows: Apples, at SO cents per bushel, 
§113,392 ; peaches, at 85 cents per basket, $638,685 50 ; pears, at $1 per basket, $3,754 ; 
plums, at $1 per basket, ^490; cherries, at $1 per basket, $630 ; quinces, at §1 per bas- 
ket, ^ivl40 ; grapes, at 10 cents per pound, $7,110 ; blackberries, at 10 cents per quart, 
$VMfi32 40~- raspberries, at 12 cents per quart, $50,617 44 ; strawberries, at 10 cents 
per qnart, ii|^12,737 20; 370 bushels of cranberries, at §4 per bushel, $1,480; 146 baskets 
of tomatoes, at 75 cents, $110 50; 660 barrels of cider, at $4 per barrel, $2,040; total, 
$966,925 01. These shipments go to Chicago, Milwaukee, Eacine, Sheboygan, Ke- 
nosha, &e. In calculatiiig the entire fruit crop of the region in question, 25 per cent, 
mny bo added to the above stated amounts, in allowance for shipment by rail and 
tcaiijs to the interior, and to eastern markets, and for amounts of local consumption, 
m.iking tlie vnJiio of the total product about $1,200,000. 

FRUIT SIIIPiVIENTS OF SOUTHERN ILLINOIS. 

J. B. GLLlhoiuijland commissioner of the lUinois Central raiiroad, fur- 
liisliGs to the Department a statement of the amounts of fruit, not in- 
cluding apples, received in Chicago during the season of 1869, by special 
fruit train over that road, from Centralia and all stations south of that 
point as far as Cairo. This fruit train commenced running May 25, and 
WcTS suspended June 19, having transported to Chicago during that 
time 780 J tons of fruit, of which amount seven-eighths were strawberries. 
The train was again put on August 10, and finally taken oil' September 
15, having during this latter period brought into Chicago 1,740 tons, 
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net, of whic.li tliree-fonrths were peaches, tlie remainder pears, jfoma- 
toes, &c. The rate of transportation was 90 cents per 100 pounds frora 
Centralia, increasing to Sl per 100 pounds from Cairo and Jonesborough. 
The points of largest shipment by this train were as follows : Centralia, 
510,900 pounds ; Rich view, 370,000 pounds ; Carbondale, 307,000 ; Ma- 
Icanda, 038,000 pounds; Cobden, 2,102,000 pounds; Jonesborough, 
270,900 pounds ; Cairo, 300,500 pounds. 

The Chicago Tribune reports the following shipments of fruit and 
vegetables from Cobden in 1869: Pears, 1,330 bushels; peaches, 8,000 
bushels; apples, 23,275 bushels; strawberries, 17,774 bushels; goose- 
berries, cherries, blackberries, and raspberries, 1,000 bushels ; grapes, 
58,700 pounds ; dried fruit, 03,845 pounds ; tomatoes, 4,600 bushels ; 
sweet potatoes, 11,860 bushels. 

FRUIT IN EASTERN NEW JERSEY. 

A statement received by the Department from William S. Sneden, 
general manager of the New Jersey Southern Railroad Company, shows 
the following amounts of peaches, grapes, and small fruits, shipped to 
New York during 18G9, from stations from Port Monmouth to Tom's 
River, representing forty-five miles in length of road: Peaches, 3,500 
bushels; grapes, 12,000 pounds; cranberries, 23,997 bushels ; huckle- 
berries, 9,290 bushels. There were also shipped to Philadelphia during 
the same year, from stations representing eighteen miles of this extent 
of road, peaches, 100 bushels; cranberries, 4,098 bushels. 

FRTJIT SAPES. 

Since the invention of fruit safes the finest peaches produced at 
Spring Lake, Ottawa County, Michigan, have been shipped to Boston, 
Massachusetts, where high prices are generally realized. These safes 
consist of a series of cases resembling type cases, but having each com 
partment large enough to contain a peach. These cases are stacked in 
a ventilated chest, enabling the fruit to be transported by rail any 
desirable distance without injury. 

FRUIT GROWlNa IN WESTERN ILLINOIS. 

Mr. Hyde, near Alton, Illinois, has on one hundred acres of his farm 
2,000 apple trees, 3,000 pear trees, including 2,300 standards, 1,500 
peach trees, 500 cherry trees, 3,000 grape vines, one acre of Lawton 
blackberries, 600 gooseberry biishes, and 600 currant bushes. At the 
time of statement the ground was prepared for 1,000 additional peach 
trees. 

PROFIT OF QUINCES. 

X. Ohmer, of Dayton, Ohio, informs the Department that he has about 
two acres in quinces, three-quarters of aii acre having been planted 
ten years, and having borne regular crops for the last six years. In 
1868 he gathered from the three-quarters of an acre three hundred 
bushels of quinces, which were sold at wholesale for $2 50 per bushel. 
The land is shallow, spaded each year, and twice in the season he sows 
salt broadcast over the ground, at time of blossom and again when the 
fruit is about one-third grown, averaging about a quart to each tree at 
ench sowing. Mr. Ohmer's trees are set ten feet ai)art, which he finds 
altogether too small a distance, and he recommends fifteen feet, and 
that the first branches shall be at least three feet from the ground. 

FRUIT IN NORTHWESTERN ffiSSOURL 

The extension of fruit growing in the more newly settled regions of the 
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west is instanced in a coinuuinication to tlie Di^p-ir Linen t from a corre- 
spondent in Holt County, in the extreme north vre.stern |>art of Missouri. 
He states that the crop^of iipples for 1861) lu that conniy is estimated 
to exceed 50,000 bushehi. Fifteen yc^ars ago the product of apples was 
less than 2,500 bushels. More than 2,000 bushels of pears were raised 
in 1869, averaging in price, at least, 83 50 per luishel ; and large quan- 
tities of grapes, cherries, and i)iums, of the Imest CFaality, have been 
produced. 

FRUIT SIIIP:^IENTS FR03I CALIFORNIA. 

A correspondent of tlie Department writing from Chico, California, 
says : 

Without a r:iilroad our choicest fruits coniiuand one and a hnU to three cents x>er 
ponud, while with a railroad we could obtain six to twelve cents per pound. The 
railroad wiU soon be completed to Chico. Shipping fruit east has been a failure thus 
far. This result is owung entirely to want of knowledge on the subjt^ct. Moat of the 
fruit shipped has been i)icked while green, and being poorly packed, has been lost 
before it reached the eastern markets. There can be no question that our apricots^ 
cherries, pomegranates, pears, and grapes can bo placed in New York in good condition, 
and commaud high prices, but the science of ijicking ami x^acking must first be under- 
stood. 

APPLES IN AVESTERN NEW YORK. 

For the season of 1869 the amoimt of shipments of apples from 
Orleans County, New York, mostly for Philadelphia, I^ew York, and 
Boston markets, was 218,911 barrels, avernging in price $2 75 to $2 80 
per barrel. Deducting cost of barrels, the estimated net receipts were 
$490,028. Shii)ments by canal and railroad from Niagara County, up 
to about the first of December, amounted to 210,402 barrels, at an aver- 
age ])rice of $2 90 per barrel, including the barrel. These figures are 
exclusive of the amounts manufactured into cider and otherwise used 
in the two counties. 

GROWTH OF THE SM^iLL FRUIT BUSINESS. 

The following is given as an instance of the growth of the business 
in small fruits, and of its capacity of extension in sections where it has 
hitherto had but a limited existence. E. J. Potter, of Knowlesville, 
Xew York, about forty miles from Buflalo, commenced sending black 
cap raspberries to Buffalo in 1861, forwarding that season 120 bushels. 
The fruit met with but little demand, and was sold with difficulty, the 
price realized being $1 50 per bushel, or less than 5 cents a quart. 
The next year 200 bushels brought 9^ cents per quart. The third year 
335 bushels sold for 10^ cents per quart; and the fourth year 395 
bushels brought 13.^ cents per quart. Since that year prices have fluc- 
tuated, but it is believed that crops have given a fair profit on the av- 
erage, notwithstanding the enormous increase in the amounts of small 
fruits sold in that city. 

SMALL FRUITS IN EASTERN PENNSYLVANIA. 

It. S. Darlington reports to the Department the prices of small fruits 
at West Chester, Pennsylvania, twenty-two miles west of Philadelphia, 
the rates generally being about the same as in the markets of Phila- 
delphia. During the season of 1869, owing to the overstocked markets, 
cultivated blackberries sold as low as 3 cents per quart, against 25 to 30 
cents per quart in 1868. The following are the average prices per quart 
of cultivated berries during 1869, taking them together as they came 
from the vines, tliose of extra quality paying 8 to 10 cents more per 
quart : Bltickberries, 8 cents 5 strawberries, 15 cents ; black-cap rasp- 
berries, 25 cents; orange raspberries, 40 cents; gooseberries, 10 cents; 
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currants, 25 cents. Of the large fruits, cliernes^ with fitems, brought 
18 cents per quart; while apples sold at 10 to 12 cents per half peck^ 
against 40 cents in 1868. Fruit of all kinds sells to better ad^'aniage 
when assorted according to quality. In that section the product ol 
blackberries under thorough cultivation averages^ one year witli another, 
150 to 200 bushels per acre, the average price lor a course of years hav- 
ing been 12 to 15 cents per quart. 

LATE VERSUS EARLY STRAWBERRIES. 

iNev/ Jersey experts in strawberry culture state that in that region a 
change has taken place in respect to raising early strawberries for the 
large markets. In this branch the South has now the advantage in 
competition, and northern growers are turning their attention to the 
late varieties. 

THE WILD GOOSE PLTOI. 

The I'eputed habitat of this luscious fruit in this country is stated to 
be the neighborhood of Nashvihe, Tennessee. So highly -prized is it 
that it has readily brought $12 per bushel in the markets oV Nashville, 
Memphis, and New Orleans. Under proper thinning this plum attains 
the size of a pullet's egg. 

PROFITS OF CHOICE AND COMMON FRUIT. 

At a meeting of the Western New York Ilorticuitural Society" Dr. 
Sylvester said that on one occasion a barrel of pears, good and pooi 
mixed together, was sent to New York City, and for several days could 
not be sold, though offered at alow price. Tney were then picked over, 
and in one hour afterward a market basket filled with selections sold 
for more than had been asked for the whole barrel. Another gentleman 
said that when living in New York City, in 1803, a friend had sent him 
some "lady apples" to sell. The apples brought $25 per barrel, and 
would have brought $30 had they been received earlier. 

DRAINAGE FOR FRUIT TREES. 

Lewis Stracke, of Warsaw, Illinois, has ten acres of land, one-fourth of 
which is occupied by his mansion and grounds, the remainder being or- 
chard and vineyard. The whole tract is underdrained with tiles placed 
at an average distance of forty feet apart, and at the depth of four feet. 
The diameter of the main pipe is three inches 5 of the minor drains two 
inches. The following is an example of the operation of this system of 
drains : July 25, of the present year, a heavy rain fell, drenching the soil 
with Vv' ater to such an extent that on July 28 the main was discharging 
the estimated quantit^^ of three or four gallons per minute, while the 
surface of the soil Avas dry enough to work on the preceding day. Sim- 
ilar land not underdrained would not have been lit for the jylow in less than 
a week. One portion of this tract is devoted to a young and promising 
orchard of 1,300 staiidard and dwarf i^ear trees, of approved varieties. 
The vineyard contains 2,400 vines : and in addition to underdraining 
was trenched with the spade, two feet deep, at a cost of nearly $200 per 
acre. 

NEW METHOD OF DRAFTING- FRUIT TREES. 

Boisselot'S method of grafting the vine, by inserting the graft in the 
fork between two branches, has been successfully applied to the graft- 
ing of fruit trees. 

M. Sisty, of Lyons, France, states that he has applied it to a great 
variety oi* fruit trees, especially to the jiear. This method does not 
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necessitate the cutting back of the branches. It is not very practicable 
L)n large trees, but is principally useful tor espaliers and dwarfs in small 
gardens, and can be useinlly employed in experimenting vdth seedlings. 
tJnder this method the old fruit can be retained unlii the quality of the 
new fruit can be tested. 

A VINEYARD AND WINE-MAICING AT SYRACUSE, N. Y. 

On a vineyard often acres, within the limits of Syracuse, New York, 
Mr. nenry Ackerman cultivates live varieties of grapes : Isabella, Con- 
cord, Clinton, Delaware, and Diana, the Concord and Delaware being 
in largest proportion. liis [irodiict of wine in 1808 was 4,300 gallons. 
He states that an acre of Concord can be made to produce 1,500 gallons 
of wine; but, under ordiimry cultivation, 1,000 gallons areas mnch as 
can be reasoiuibly anLicii)ated. Mi'. Ackerman uiiU'kets his wine chiefly 
in Syracuse and its vicinity, at i)rices ranging from $2 50 to So per gal- 
lon. Ills sales during the first nine months of 1809 amounted to about 
3,000 gallons, leaving but littl-e wine on hand older than the product of 
1868. 

THE LARGEST VINEYARD IN THE ^YOIlLD. 

It is stated that on the Bnena Vista estate, near Sonoma, California, 
is found the largest vineyard in the world. Eight hundred acres of the 
estate are suited to the vine, and lour hundred and titty acres are actu- 
ally devoted to its cultivation. Tlie season begins about the middle of 
October, and continues nearly to December, aiul during this period one 
hundred Chinamen are employed. Tlie product is 120,000 gallons ot 
wine, exclusive of 40,000 bottles champagne. 

VINEYARD NEAR WIL:\IINaTON, NORTH CAROLINA. 

A vineyard of four hundred acres, one hundred of vrhich are devoted 
to the Scuppernong and the Mish grape, has been planted near Wil- 
mington, North Carolina. 

MAEKET GARDEXDnG. 

SHIPPING GARDEN VEGETABLES. 

The accurate knowledge of the conditions of su]^ply and demand which 
is involved in profitably growing garden stuff for distant markets is 
shown by the following item received from a correspondent in Duphn 
County, North Carolina: 

About fifty acres of garden peas were pjrov/n in this county for northern markets. 
The first peas were shipped April 29 ; price $8 per barrci ; expenses of picking, freight, 
&c., about 12 25 per barrel. Price rLipidly declined to 50 per barrel. Most parties 
engaged lost |25 to §75 per acre. 

VEGETABLES AND FSUIT SHIPPED FROM NOPwFOLK, VIKaiNIA. 

The following is a statement of fruits and vegetables shipped from 
Norfolk, Virginia, in the season of 18G8 : Strawberries, 1,000,000 bas- 
kets; potatoes, 50,000 barrels; peas, 40,000 barrels; cucumbers, 20,000 
barrels; squashes, 5,000 barrels ; beets, 2,000 barrels; tomatoes, 100,000 
boxes; radishes, 40,000 bunches; cabbages, 050,000 heads; melons, 
150,000. The estimated value of the articles named is $1,043,200, while 
the shipments of asparagus, turnips, apples, pears, plums, cherries, i&c, 
reached $41,000 more, making a grand total for the season of not less 
than $1,084,200. 

TKUCK FAKMING- IN NEW JEESEY. 

E. Leonard, of Monmouth County, Kew Jersey, was awarded the 
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first prize by the agricultural society of that county on the products of 
bis farm iii 18GS. His statettienc is made on the products of sales from 
85 acres, embracing 9 acres of asparagus, 15 acres of earlj^ potatoes, 3 
acres of grapey, 50 tons of hay and straw, 500 barrels of turnips, 150 
barrels of (.Toodricb and Harrison potatoes, 33 barrels of Dykeman po- 
tatoes, $2,0i9 worth oi' watermelons, and miscellaneous sales amount- 
ii^g to $ii22. The total amount of sales was 81-2,084 84. The expenses 
for stable manure, guano, and other fertilizers were 82,294; for 
wages of labor, $1,541 50 ; freights and com.missions, 81,459 07; total, 
$5,295 17. Prohts, §G,789 07, or nearly $80 per acre. 

PHEIillUM POTATO CROP, QUEEN'S COUNTY, NEW YORK. 

The following is an abstract of the statement of E. H. Bogart to the 
Queen-s County (New Yoi'k) Society, on a premium crop of potatoes 
grown by him in 1808. The land was planted to corn in 1807, after 
being dressed with cow manure at the rate of 10 two-horse wagon loads 
per acre. In 1808 an application of city horse manure was made at the 
rate of 20 two-horse wagon loads per acre, spread on the ground. 
Ai)ril 20 Harrison i)otatoes, cut to one eye, were planted, being droi)ped 
in every thii'd furrow, at a distance of one foot apart in the furrow, the 
seed rows being nearly three feet apart. Two barrels of seed potatoes 
w^ere used per acre. The lot contained 2 acres, 1 rood, and 25 rods, and 
855 bushels of potatoes were harvested from it October 22, one meas- 
ured acre yielding 300 bushels. The account with this one acre stands 
as follows; 300 bushels of potatoes, at an average value of $1 33 per 
bushel, $478 80. Expenses : manure, $08; seed, $25 ; interest on land, 
$5 ; plowing and planting, $5 ; hoeing and plowing, $5 5 team-work 
and gathering, $10 5 total, $118; net profits, $360 80. 

MAEKETING OP PRODUCTS. 

MARKET ABUSES AND THEIK REMEDEES. 

J. B. Lyman, reporting to the American Institute Farmers' Club 
from a special committee on markets, stated that in New York City the 
uptown consumers pay /or butter 10 to 15, and often 20 cents per pound 
more than it sells for at first hands. The best butter-makers near Phil- 
adelphia, on the contrary, sell directly to the consumer. In j^ew York 
a large proportion of the market prices is absorbed by brokers, middle- 
men, &c., vvhose profits vary greatly, being sometimes very large. In 
the article of apples, for instance, thousands of barrels, on arrival in 
the citx, are sold for $2 75 to $3 per barrel to dealers, who repack the 
apx)les, after sorting out a few of the smaller ones, and sell them at $5 
l>er barrel. In this handling of produce by market middle-men unjust 
and illegal practices are often followed. For instance, the middle-man 
culls a lot of rhubarb, sells the choice at 20 cents and 24 cents per ])ack- 
age, and the remainder at 10 cent^, making returns to the farmer at 
the rate of 10 cents for the whole. It is generally the case that the 
farmer gets no more for a choice article than for second-rate produce, 
the middle-man pocketing the difierence and saying nothing. On the 
other hand there are farmers who indulge in dishonest practices; others 
consign to dealers who do not make a specialty of the article shii)ped. 
In view of the trickery and unjust combinations too often observed in 
the New Yoi k markets, the committee recommends : Thoroughly honest 
packing on the part of the producer 5 that the farmer be careful to ship 
to reliable commission firms who deal specially in the articles to be dis- 
posed of; and that farmers in every village form clubs for mutual jyvo- 
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tection^ sending their most vigilant and capable members to tlie city 
from time to time for information. 

ASSOCLlTIOiy OF MILK PRODUCERS. 

The annnal meeting of the Milk Producers' Association of Massachu- 
setts and ISTew Hampshire, organized for the protection of milk pro- 
ducers, and the regulation of the milk business generally, was held in 
Boston on the 7th of December, 18G9. An encouraging degree of suc- 
cess was reported and a proposition made that all farm x)roducts be 
included in the scope of the society's protection. The directors report 
that from the most reliable information they are satisfied that an 
amount not less than twenty-five per centum of the entire quantity of 
milk sold in Boston is manutactured by the dealers by adulteration. 

MARKET VALUE OF AN ESTABLISHED In^A?,IE. 

A fruit cultivator in Western New York lately sent several half-bar- 
rels of selected Bartlett pears to his commission agent in New York 
City, and at the same time similar packages containing very fine selected 
specimens of Doyenne Boussock, which would have been judged by some 
persons decidedly superior to the Bartlett s. Notwithstanding the over- 
stocked condition of the marl^ets, the selected Bartietts sold for $6 to 
$9 per half- barrel, while the Doyenne Boussock pears would not bring 
over $?> 50. 

MISCELLANEOUS. 

PRICES OF rOTATOES. 

Market variations consequent upon demand and supply^ especially at 
certain seasons of the year, are illustrated by the following table of 
wholsale prices of potatoes ia the New York market on the stated days 
of 1869 : 

Per barret. Perljarrel. 



Jaly 13 §3 00 to §7 00 

Aueiist 14, 88 to 1 50 

Seirtember 13 1 00 to 1 75 

October in, 1 25 to 2 25 

Novoinbor 15, 1 25 to 2 00 



January 14, $1 50 to §3 50 

February 15, 1 50 to 3 50 

March 15, 1 50 to 3 00 

AprU 14, 1 50 to 3 00 

May 14, 1 00 to 2 25 

Juno 14, old 1 00 to 1 50 

Juno 14, new 4 00 to 10 00 

The differences between the proceeds of the best and of inferior va- 
rieties are instanced by the fact that, in tiie same market, August 22, 
while prices of inferior i)otatoes ran as low ns 75 cents per bf\rrelj the 
Peach- blows and the Mercer brought $1 75 x)er barrel. 

PcE CLAIMING WASTE LAND. 

Dr. J. E. Nixihols, of Massachusetts, states that he had one and a half 
acre of meadow which had lain for many years worthless, being full ot 
hassocks, rushes, wire-grass, stumps, and rocks. In September, 1868, 
lie put three men upon it with a heavy yoke of oxen and before the 
end of the month it was drained, the soil pulverized and mellowed, the 
surface made as level as that of a prairie, and grass seed sown. In 
July, 18G9, it gave a larger cutting of timothy, in proportion to area, 
than was obtained on any other part of the farm. This first crop paid 
all the ex])enses of reclaiming. 

^^Tlio Heath" district, in the neighborhood of the city of Lincoln, 
England, was formerly a wilderness so desolate that a light house was 
erected in its midst for the guidance of travelers crossing it. Much of 
29 
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it was covered by a light, barren sand, and in places scarce any A'egeta- 
tion was to bo found. On this district or plain are now larq'O farms, 
producing fine sheep and growing immense crops of grain. This great 
change was initiated by keeping sheep and using artilicial manures in 
growing such crops as v/ere suitable for their food. Through constant 
treading and the yearly application of concentrated manure the >^oil 
gradually acquired consistency, reaching at length its present highly 
productive condition. 

RESULTS OP DRAINAaE. 

At the New York State Fair, September, 1869, Mr. Boardman, of On- 
tario County, stated that he had drained twelve acres of land which 
previously, except on knolls, v^ould not produce wheat. His drains 
were laid two and a half feet deep and thirty-six feet apart, at a cost of 
§30 per acre. He then plowed deep, two men following the plow with 
crow-bars in order to remove stones. His croiJ this year was forty 
bushels of Diehl wheat per acre. 

AGRICULTURAL EDUCATION IN aERMANY. 

J. M. Gregory, regent of the Illinois Industrial University, writing * 
from Paris, in August, 1SG9, states that in a personal interview he in- 
quired of Baron Liebig if agricultural education in Germany had been 
successful thus far, taking the results as a whole. The reply was that 
the success had been very great. In Hesse, for instance, the value of 
the land had increased 300 per cent, under the improved methods of 
culture introduced by the diffusion of agricultural science. This in- 
crease has not come through enlargement of population, but by actual 
imx)rovement in the productiveness of the soil. 

TAYING- von THE FARM. 

Near the close of 1807, a farm of IGO acres was purchased in Plumas 
County, California, at the cost of $3,700. The crops raised in 1868 
•were 1,500 hundred-weight of wheat, 2,000 hundred-weight of barley, 
1,000 sacks of potatoes, 110 hundred- weight of flax-seed, and $120 
worth of mustard-seed, gleaned from wheat. The barley sold for $2 
per hundred-weight, realizing enough to pay for the farm. The flax- 
seed sold for $1 per hundred- weight. The entire products of the farin 
sold for $7,000, or twice the cost of the farm. 

GKOWTII OF SOUTnEKN CALIFORNIA. 

A. S. Taylor, of Santa Barbara, California, writing in the early part 
of the present year, states that since the spring of 1867 the coast coun- 
try of California between San Diego and Monterey has experienced a 
great change from its forn>er dullness and apathy, and the population, 
from all reports, has been more than doubled. In the spring of that year 
a large immigration from the northern section of the State, and from 
the Atlantic States, consisting of steady farmers and mechanics, with 
their families, teams, and tame stock, cam.e in and bought land in large 
quantities, and gave an entirely new life to this long-neglected ]3ortion 
of the repubhc, which, within its own confines, covers as many square 
miles as the entire State of Pennsylvania. Within this short time as 
many as 50,000 new settlers have established themselves in the country 
mentioned. 

THE CASTOR BEAN IN CALIJ'ORNIA. 
The castor bean is becoming an important product in Perry County, 
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California. One prominent dealer received at his \yarelionse in one 
day 1,000 bnsliels, paying $8 18 per bushel. 

MOAVING WITH A IIOE. 

A correspondent, writing from Marion County, Florida, says : 

We liad thunder and lightning every day in July. On the 39th of July ];>lantod one 
hundred and fifty orange trees, cut down to within three feet of the root. The period 
referred to is, strange as it may seem to people North, the time for planting all kinds 
of trees. Anything will germinate here in the rainy season. It is astonishing how the 
f^rass grows. I mow every day between the showers a variety of fine grasses to cure 
for the winter use of my cattle. They mow grass here with a hoc. It's a fact. A 'weU- 
known physician told me the other day that ho believed there was iu)t a scythe in the 
city except mine. Those who don't mow with the hoe do so with the reaping hook. 
But I see some signs of improvement. 

CANNING SWEET OOBN. 

It is stated that 2,400,000 cans of sweet corn have been put up in 
Maine the past season. 

SALT MINES IN LOUISIANA. 

The recently opened salt deposits on Petite Anse Island, in Southern 
Louisiana, are near the Gulf coast, and about one hundred and sixty 
miles west of the South-west Pass of the Mississippi. In the fall of 
1869, under the direction of the Louisiana Eock Salt Company of New 
Orleans, the miners were taking out forty to fifty tons of salt per 
day, and a steamer built for the trade was making three trips per week 
from the mines, bringiDg each trip a cargo of one hundred tons. It is 
claimed that authoritative chemical analysis, and the practical experi- 
ence of packers, prove the Petite Anse salfc to be at least equal in value 
to Turk's Island and Liverpool salt. 

SVTEET POTATOES IN EULI'I. 

A sweet potato grower in Southern Illinois states that sweet potatoes 
will keep in bulk. He has kept seven hundred bushels in one pile. The 
potatoes should be dug before the vines are injured by frost, sunned un- 
til dry, and then placed in a cellar on a clay floor, putting fine hay or 
flax straw between the potatoes and the wall, and covering with the 
same material. The deeper and larger the pile the better. The hay or 
straw should be covered with clay, a thickness of one or two inches be- 
ing sufficient for the climate of that region. At the top should be left 
one or more air-holes, according to the size of the pile, for the escape of 
steam. In damp warm v^eather open a window or door in the day-time. 

PROCESSES FOR PEESEBVATION OF ]VIEAT. 

The Mark Lane Express states that of more than one hundred pro- 
cesses lor the preservation of food which have been patented during 
the present century, twenty-six are for preservation by drying, thirty- 
one by excluding atmospheric air, nine by covering with an impervioas 
substance, such as fat, gelatine, x)araffine, or collodion, and seven by 
injecting various salts. It is stated that a resident of Sydney, Aus- 
tralia, has invented a j^rocess for freezing meat in large quantities, by 
which three hundred tons of meat can be shij)ped at once the cost of 
freezing and freight from Australia to England being only one i)enny 
X)er pound. 

FISH CULTURE. 

E. S. Woodford, of West "Winsted, Connecticut, writes to the Depart- 
ment that, in view of the very numerous ponds and lakelets in New 
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Ed gland which are now almost worthless as food producers, inhabited 
only by the voracious pickerel, he has been led to consider what fish can 
be introduced into the waters to make them yield a large amount of de- 
licious and wholesome food. From his experiments for the last seven 
years he concludes that . the black bass is the only good fish which can 
be largely propagated where the pickerel abounds. Seth Green, the 
noted pisciculturist, says : 

Expend one-thousancltli part of the sum spent in tilling the land in tilling the wa- 
ter, and fish may be sold in our markets at two cents per pound. I have contracted to 
furnish our commissioners with one thousand or more bass for the next season. The 
selectmen, in towns where they wish ponds stocked, make application to the commis- 
sioners, who order the necessary number to bo x^laced in them. Fifty to two hun- 
dred fish that will spawn the next season will, in a few y^ears, produce an incredible 
number, and ponds that have heretofore produced only a scanty supply of x^ickerel will 
furnish a large amount of delicious and wholesome food. 



PROGRESS OF INDUSTRIAL EDUCATION. 

CONNECTICUT. 

The report of the Sheffield Scientific School, a branch of Yale Col- 
lege, to which the proceeds of the land grant of this State were appro- 
priated, so far. as it relates to the Agricultural Dex)art^cnt, is identical 
with that noticed in our last annual report. In this school agriculture 
occupies only a subordinate position. Its chief aims are to impart a 
scientific education, to train young men in the modern scientific pro- 
fessions, chemistry, engineering, &c., and will seek ibr a distinctive 
character, not so much by offering peculiar attractions to farmers as a 
class, or to mechanics as a class, as by inviting students who "wish to 
become scholars in science, well trained in the higher departments of 
investigation, able to stand unabashed by the side of sctKilars in let- 
ters." A shorter course, under the direction of Professors Brewer and 
Johnson, is given during the fall and winter terms for the benefit ol 
those who do not wish to pursue the entire course. These lectures em- 
brace agricultural chemistry, practical agriculture, stock-breeding, and 
agricultural zoology. 

ILLINOIS. 

The Illinois Industrial University was oi^^^ned for the reception of 
students in March, 1868. The main university building is of brick, one 
hundred and twenty-five feet in length, and five stories in height. It 
has public rooms, such as lecture and recitation rooms, and rooms for 
libraries and laboratories, for the accommodation of four hundred stu- 
dents. The farm on which the buildings are situated consists of one 
thousand acres. Forty acres of this splendid domain are set apart for 
gardens, uTirseries, and an arboretum. The remainder is to be used for 
experimental and stock farms. The manual labor system is to be tho- 
roughly tried. Students go out in labor classes'^ under the supervis- 
ion of some officer of the institution, and work from one to two hours 
daily except on Saturday and Sunday. While this labor is intended to 
be educational, it is found to be promotive of the health and vigor of 
rl:i3 ^'^itudents, and to facilitate, ratlier than hinder, study. The trustees 
(express the hope that they may render the labor system one of the most 
i)0[)ular features of the university with the x)ublic, as well as with the 
students themselves. The course of study of this institution w^as given 
in detail in our annual report for 18GT. 
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IOWA. 

The first regular year of the Iowa State Agricultural College was 
opened March 17, 18G0. On that day the college building was formally 
dedicated and the ofticers of the institution inaugurated as follows: 
A. S. Welch, M. A., president ; George W. Jones, M. A., professor of 
mathematics 5 Norton S. Townshend, M. D., professor of practi- 
cal agriculture ; Albert E. Foote, M. D., assistant professor of chem- 
istry; O. H. St. John, B. S., assistant professor of geology; Mrs. 
Catherine S. Potter, matron; Miss Augusta Mathews, teacher of piano 
music; Miss Lillie Beaumont, teacher of the French and German lan- 
guages; Hugh M. Thomson, superintendent of the farm. 

Of the students enrolled in the freshmen class during the fii?st term 
there were 77 young men and 16 young ladies. The number admitted 
to the preparatory^ department was young men, 59 ; young ladies, 21 ; 
whole number, 173 ; attendance during the second term, 168. Table at- 
tendance of different students during the year, 192, representing fifty-five 
counties of the State. The following is the course of study : 

First year — First term, — Algebra, rhetoric, book-keeping. Second 
term, — Geometry, physiology, and hygiene, English language and litera- 
ture. 

Second year — First term. — Trigonometry, mensuration, and survey- 
ing, general chemistry, botany, and vegetable physiology. Second term. — 
Mechanics, analytical chemistry, analytical geometry, zoology, practical 
agriculture, descriptive geometry. 

Third year — First term. — Analysis of soil, entomology, practical ag- 
riculture, botany, horticulture, forestry, mechanics of engineering, shades, 
shadows, and perspective, differential and integral calculus. Second 
term, — Chemical physics, geology and mineralogy, comparative anatomy 
and physiology, practical agriculture, mechanics of engineering, machine 
drawing. 

Fourth year — First term. — Agricultural chemistry, landscape gar- 
dening, rural architecture, history and i^rinciples of architecture, archi- 
tectural drawing, carpentry and masonry, political economy, and logic. 
Second term. — Mental philosophy, constitutional law, veterinary science 
and art, civil engineering. 

For the first year the course of study is the same for both sexes. 
After this the course for ladies consists of studies adai)ted to meet their 
special wants. Ladies may, however, at their option, pursue any course 
of study taught in the college. 

All members of the college devote the afternoon to manual labor, 
spending two or three hours per day, according to the season, the 
weather, and the wants of the farm imk workshop. The rate of payment 
varies from three to ten cents per hour, according to the value of the 
service. The young ladies engage by rotation in all the different pro- 
cesses of the housekeeper's art. The amount disbursed for students' 
labor in 18G9 was $4,597 65. 

The expenses of students are reduced to the lowest figures possible. 
Board is furnished and washing done at actual cost. Students make a 
small deposit once a month for board, and settle all accounts at the end 
of the term. Incidental expenses arc limited to the injury actually done 
to the furniture and rooms. Books are supplied by the institution at 
wholesale price. For the year 1869 the price of board was $2 75 per 
week, and 50 cents a dozen for washing. 

Each representative district may send one student for every repre- 
'lentative elected in such district to the popular branch of the legislature. 
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Ax^plication for a. certificate of admission to tlie college must bo made to 
the superintendent of schools in the county in which the representative 
resides. The superintendent examines all candidates for admission, and 
decides between them by lot. 

Under the organization of the institution, as contemplated by the board 
of trustees, additional professors will be appointed, one each, in the fol- 
lowing departments : Human physiology, hygiene and physical culture, 
English language and literature, political economy and constitutional law, 
logic and psychology, botany and horticulture, zoology and entomology, 
chemistry, geology and mineralogy, physics and mechanics, descriptive 
geometry and architecture, civil engineering, science and art of teaching, 
military engineering, French and German languages, vocal and instru- 
mental music, and also an instructor in drawing, and a preceptress who 
will also instruct in domestic economy and household duties. The full 
catalogue contains seventeen professors, who will be needed when all the 
departments are in complete operation. 

Besides the regular working force the trustees have adopted the views 
of the committee on organization in appointing men eminent in science 
and the arts to deliver courses of lectures before the students and such 
citizens as desire to attend. Six of these non-resident professorships 
have already been filled by the selection of distinguished gentlemen from 
different institutions of the country. 

KANSAS. 

The wise policy of the legislature of this State in locating the land 
accruing under the congressional grant promises to insure an endow- 
ment for the State Agricaltural College of over $550,000. Of the land 
received and located by the State 43,000 acres have been disposed of for 
$17G,300, or an average of $4 10 per acre,- while the remainder of the 
grant is held at rates which will realize about $380,000. When the whole 
amount is disposed of, the annual income of the college will be nearly 
$40,000. The interest of the fund already accrued is suflicient to meet 
current expenses for payment of the faculty, &c., and no further appro- 
priations by the legislature will be required. 

The college is located in the Kansas Valley, near Manhattan, Eiley 
County, easy of access by railroad and otherwise. The college building 
is of beautiful gray limestone, sixty feet in length by forty-four in 
width, three stories high, surmounted by a beautiful cupola. The third 
story is occupied as a chapel, capable of seating four hundred persons. 
On the second floor are four rooms, a music room and three recitation 
rooms, with hall ; on the lower fioor are the hall, the president's olfice, 
library, school-room, and recitation room. The boarding-house is a stone 
building capable of accommodating sixty students. 

During the year there have been 173 students, of whom 97 were 
gentlemen and 76 ladies, females being admitted to equal xmvileges 
with males in the studies of the institution ; and the board of regents 
testify that the ladies have proved themselves every way worthy and 
capable of competing successfully in them. Of the eight members of 
the faculty two are females, one professor of the German language and 
English literature, the other teacher of instrumental music. 

The courses of study consist of a classical course, agricultural and 
scientific course, military science and tactics, mechanic ar ts and engineer- 
ing, academic and preparatory course, commercial and mercantile course, 
and a manual course. The agricultural and scientific course is as 
follows : 

First year — First term. — Soils in their relation to vegetation, water, 
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atinospliere, and also in their relation to vegetable products; recita- 
tions; lectures and field practice on tiie farm; algebra and modern 
history. Second term. — Subsoil plowing, tillage, drjiining and fer- 
tilizers; algebra; natural philosophy, with lectures. Third term. — 
Botany, (Gray's,) zoology, (Agassiz-s,) meteorology, (Loomis's,) geometry, 
(Eobinson's,) botanical lectures, excursions and field instruction. 

Second year — First term, — Structure and physiology ot plants; 
buildings; fall crops and use of farm; machinery and best farm imple- 
ments; preservation of seeds ; recitations, lectures and field instructions ; 
geometry, (Robinson's,) logic, (Copp6e's.) Second term, — Physiology and 
care of domestic animals; diseases of cattle and horses; propagation 
and cultivation of forest trees adapted to hedges and their cultivation; 
recitations, lectures, trigonometry, (Robinson's,) logic, (Coppee's.) 
Third term, — Horticulture and kitchen gardening; x^i'opagation and 
training of fruit trees, vines, especially the grape, small fruits and vege- 
tables; grafting; recitations and lectures; surveying and engineering. 

Third year — First term, — The staple grains, forage, root and fiber' 
crops of the Northern and Middle States, with their varieties and soils 
adapted to them ; insects injurious to vegetation ; origin and natural 
history of domestic animals; conic sections, (Robinson's,) mental phil- 
osophy, (Haven's,) chemistry. Second term. — Raising and care of 
domestic animals, characteristics and adaptation of breeds, cattle for 
beef, draught and dairy, horses, sheep, swine, pasturing, soiling, and stall 
feeding; agricultural botany, destruction of weeds and noxious plauts; 
farm book-keeping; chemistry, with lectures; i)hysiology, (Hitchcock's,) 
^« how plants grow," (Johnson's.) Third term. — History of agriculture 
and sketches of husbandry in foreign lands ; adaptation of farming to 
soil, climate, market, and other natural and economical conditions ; sys- 
tems of farming, stock, sheep, grain, and mixed farming; geology, 
(Dana's,) moral philosophy, (Haven'^^,) political economy, (A. Walker's.) 

Agricultural, zoological, botanical, and .geological excursions during 
the fall and spring terms of the second and thii'd year will be conducted 
under the guidance of the professor of agriculture and the professor oi 
natural sciences, and are intended to be thoroughly practical in their 
character. • 

])a^ly and weekly exercises in music, calisthenics, composition, and 
general reading; the same each year as in the classical course. 

Tuition is free in all the departments except instrumental music. A 
contingent fee of $3 per term is charged for fuel, light, &«. Board is 
furnished at $3 75 per week. 

The college has thus far furnished ninety-five teachers to the schools 
of the State. 

KENTUCKY. 

In our annual repvort for 1807, an account was given of tlie establish- 
ment of the Industrial College of Kentucky, as a de])artmeat of the 
Kentucky University, at Lexington, now in successful operation and 
which j)roinir^es to rank with the first institutions of learning in the coun- 
try. The eodowment of the university amounts to over §iOO,(]00, wwA 
its real estiite to about $300,000. 

The university embraces a college of science, literature, and ^.irt; an 
agricultural and mechanical college ; a college of the Bible ; a normal 
college; a college of law ; and a college of medicine; the whole being 
under the general superintendence of the regent, J. Bowman, who 
represents the curators and donors, with a separate faculty for each 
college, while the course of study and instruction in each college is full 
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and coiriplete. The four wliicli are first named are so associated tliat a 
student regularly matriculated in any one of tliem may have the benefit 
of instruction in the others without additional charge for tuition. The 
agricultural and mechanical college embraces a thorough course of in- 
struction in military tactics. 

Tlie fiiculty of the agricultural and mechanical college embraces 
Henry H. Yv'hite, A. M., presiding officer 5 Eobert Peter, A. M., M. D.^ 
James K. Patterson, A. M., H. James Clark, A. M., W, G. Strange, A. 
M., E. Denning Luxton, J. F. Eyrand, E. L., 0. E. ; superintendent of 
farm, John A. Dean 5 superintendent of mechanical department, David 
Calder ; superir^tendent horticultural department, Josei)li Walter. 

I. Scliool of EngllsJi Language and Literature, 

Freshman Glass — First term, — Fowler's English grammar; Klip- 
stein^s Anglo-Saxon grammar and Analecta Anglo-Saxonica; lectures on 
the science of language 5 exercise in English composition and elocution. 
Seco7id term. — The same, with the addition of the Anglo-Saxon version 
of the Holy Gospels. 

Sophomore Class — First term., — Blair's Lectures on Ehetoric and 
Belles-Lettres; essays, declamations, and debates. Second term, — 
Kames's Elements of Criticism; Chambers's English Literature; essays, 
declamations, and debates. 

Junior Class— J^irsi term. — Chambers's English Literature ; Whate- 
ly's Logic ; essays, declamations, and logical disputations. Second term, — 
The same, with original declamations. 

Senior Class — First term, — Lectures on English literature ; readings 
in English literature, with critiques ; theses, original orations, disputa- 
tions, and exercises in extemporaneous speaking. Second term, — ^The 
same, with the addition of Sampson's Elements of Art Criticism, with 
lectures and illustrations. 

11. School of Matlwmatics, 

Fkeshman Class — First term. — Towne'S' Algebrii. Second term, — 
Davies's Legendre's Geometry, Books 1, 11, 111, lY, V, YL 

SoPHOMOUE Class — First term, — Davies's Legendre's Geometry, 
Books Yll, YIII, IX; x>lain trigonometry and mensuration. Second 
term, — Loomis's Surveying and Navigation; Loomis's Analytical Geom- 
etry. 

J UNiOE, Class — First term, — Loomis's Calculus. Second term, — Snell's 
Olmsted's Mechanics. 

Senior Class — First term. — Davies's Spherical Tri gonometry ; Snell's 
Olmsted's Astronomy begtm. Second term, — ^Astronomy completed. 

IIL School of Chemistry. 

Junior Class — First term. — Elementary chemistry ; daily lectures, 
with experiments. Second term. — Lectures on chemistry, with exT)eri- 
ments. 

Senior CLAS^—Buriug the session. — Exx)eriniental aud applied chem- 
istry and chemical physics; five lectures per week, illustrated Avith ex- 
periments, models, &c. The api^licatiou of the science to agriculture, 
the arts, and manufactures is indicated, and the art of testing in gen- 
eml, and the detection of poisons, considered; organic chemistry is dis- 
cussed during the latter part of the course, aud instructions given in 
the chemistry of vegetable and animal x)hysiology; instructions in prac- 
tical chemistry, including the chemistry of the soil, as soon as students 
are sufficiently prepared. Text-hooks, — ^Youmans's new Ciass-Book of 
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Cliemistry 5 Fownes's Chemistry for Students 3 Graliam's Elements of 
Chemistry. 

lY. School of Natural PJiilosopliy. 

In this school there are two classes. In the junior class the object is 
to give the student a comprehensive general view of this department of 
physics, and to familiarize him with its methods of investigation with- 
out the introduction of mathematical symbols. In the senior class the 
same subjects will be studied, but with greater exactness, and with the 
use of mathematical demonstrations and formulae. In both classes in- 
struction is given by lectures and text-books, and the subjects illustrated 
by experiments. 

Y. School of Natural History. 

To enter this school, students must have attended at least one course 
of lectures upon chemistry, and sustained a satisfactory examination 
in the same. 

Sophomore Class — First term. — Structural and physiological botany, 
or the anatomy and mode of life of plants, especially in reference to their 
cultivation and propagation. Second term, — Systematic botany, or the 
study of the species, varieties, races, &c., of plants, and the classifica- 
tion according to affinities. 

Junior Class — First term, — Human anatomy; structural zoology, or 
the anatomy of the brute creation, domestic animals, &c. Second term. — 
Human physiology, or the laws of the human body and the preservation 
of its health, both physical and mental ,• collecting and preserving speci- 
mens, &c. 

Senior Class — First term. — Geology, or the history of the structure 
of the earth, and the phenomena of mines, metals, ores, stone, mineral 
springs, &c. Second term. — Paleontology, or the history of fossil animals 
and plants, and their agency in the formation of coal beds, coal oil, 
limestone, &c. 

YI. School of History. 

Junior Class — First term. — Smith's History of Greece, LiddelFsHis- 
of Eome ; lectures. Second term. — The Student's Gibbon, Political Econ- 
omy ; lectures. 

Senior Class — First term. — The Student's History of France, the 
Student's Home ] lectures. Second term. — WiUson's History of the United 
States, Constitution of the United States. 

YII. School of Mental and Moral Fhilosophy. 

Junior Glass — First term. — Mental philosophy begun. Second term. — 
Mental philosophy completed. 

Senior Class — First term. — ^^Moral philosophy. Second term. — ^Evi- 
dences of Christianity. 

In this school instruclion is given chielly by lectures; but the following 
text-books are used: Haven's Mental Philosophy, Hamilton's Meta- 
physics, Wayland's Moral Science, and Milligan on Eeason and Eevela- 
tion. 

Yill. School of Modern Languages. 

Junior Class — First term. — G erman : Otto's Grammar, Adler's Eeader. 
French: Fasquelle's Grammar, Telemaque. Italian: Cuore's Grammar, 
Foresti's Reader. Spanish: Scheie de Yere's Grammar, Yelasqaez's 
Eeader. Second term. — German : Otto's Grammar, Adler's Eeader, Schil 
ler's Maid of Orleans. French : Fasquelle's Grammar, Telemaque, Yol- 
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taire's Ckarlcs XII. Italian: Cuore's Grammar, Foresti's Eeader, Tasso. 
Spanish : Do Yerc's Grrammar, Velasquez's Eeacler, Don Quixote. 

Senior Class — First term. — German: Schiller's Mary Stuart and Wil- 
liam Tell, composition and conversation in German. French : Gorinne, 
Racine, composition and conversation in French. Italian : Tasso, Gol- 
doni. Spanish : Don Quixote. Second Term. — German : Goethe's Iphi 
genia and Eeineke Fuchs, Lessing's Minna Yon Barnheim. French : Mo 
liere^ Yoltaire. Italian : Dante. Spanish : Oaideron. 

IX. School of Civil Engineering and Mining, 

In this school will be taught geometrical and topographical drawing, 
tinting, shading, and lettering 5 descriptive geometry , linear perspective, 
shades and shadows, practical astronomj^, road engineering, the use of 
engineering instruments, leveling, architectural drawing; geology of 
mining districts; metaUurgy; mining engineering; construction of fur 
naces; determination; mineralogy, and liistory of mining operations. 

X. School of Fine Arts. 

Music, drawing, painting, and landscape gardening vvill be taught in 
this school. 

XL School of Militarij Tactics. 

The course will comprise practical and theoretical instructions in the 
tactics of arms, military discipline, including the duties of guards, sen- 
tinels, &c., in accordance with the tactics and regulations prescribed 
for the United States Army. 

The act of the State legislature establishing the college as a branch ol 
the university required that the authorities of the latter should raise at 
least $100,000 for the purchase of an experiniental and model fariii, and 
the erection of the buildings necessary for the various uses of the insti- 
tution. Through the euergy of the president, J. B. Bowman, and the lib- 
erality of the citizens of Lexington, the amount was S3cured,and ^"Ash- 
land," the homo of Henry Giay, and the Yv" oodlands," an adjoiniug estate, 
were purchased. The whole tract contains four hundred and thirty- 
three acres of first-rate land, v/ith fine improvements, and v»^ill be the 
site of the agricultural and other colleges. 

The legislature also provided that each representative district in the 
State shall be entitled to send to the college three students, free of 
charge for tuition, for each member the district is entitled to send to the 
general assembly, the studeuts to be selected by a majority of the jus- 
tices of the peace in the several districts. 

All students of the Agricultural and Mechanical College, except such 
as may be exempted on account of actual physical disability, are re- 
quired to spend a portion of their time in active labor, either in the ag- 
ricultural, horticultural, or mechanical department. Students who wish 
to defray a portion of their expenses ciui labor four hours upon the farm 
or live hours h\ the shops, six days in the week, for which the^^ Vvnil re- 
ceive five to ten cents i)er hour. All other students are required to 
work two hours per day, except on wet days, in the horticultural de- 
l)artment, without compensation. 

The Ashland estate is divided into plots of pasture and tillable lands 
for the handling of various breeds of stock and for the culture and ro- 
tation of crops, and in this dex)artment students have ample opportu- 
nity, while defraying the expenses of their education, to apply practi- 
cally the principles of sciences acquired in the class room. 

The horticultural dei)artment embraces the ornamental and experi- 
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mental grouucls at Ashland, and AYoodlaiidSjiiicrLiding' gardens, orcliards, 
vineyards, and arboreta, and students receive tliorougli instruction in 
horticulture and landscope gardening, and ample faciiities are afforded 
for the practical application of the i^rinciples of botany and vegetable 
physiology, and for a thorough kno^Ylcdge of the art of grafting, bud- 
ding and planting, and the general care and culture of all kinds of trees, 
shrubs, and flowers. 

For the mechanical deprirtment large buildings for shops of various 
kinds have been erected, and fitted up with the most approved ma- 
chinery, for the manufacture of all kinds of agricultural and mechan- 
ical implements, including reapers and mowers, cultivators, plows, 
wagons, &c. In the shops skilled artisans are employed, and practical 
instructions are given, under which young men have the opportunity 
of learning a good trade while defraying a large portion of the expenses 
of their education. 

The regent in his annual report states that '*'the industrial depart- 
ment has succeeded far better than during any previous year, and the 
wisdom of its plan of organization has been verified by the experience 
of the past. About one hundred young men have joined the four or the 
five-hour division during the session, and received compensation for 
their labor at wages varying from five to ten cents per hour, according 
to their skill and industry. Many of them have made eight to ten dol- 
lars per month, and some much more, an amount sufficient to pay their 
board under the club system. * * * A large majority of the stu- 
dents voluntarily adopt the two-hour system of labor, which is without 
compensation, except so far as it is made educational.^' 

The regent expresses entire confidence in the success of the system. 

Of the 757 students enrolled in tlie various de])artments of the uni- 
versity during the year, 283 vv^ere in the Agricultural and Mechanical Col- 
lege 5 about 300 students received free tuition. Tuition in the Agricul- 
tural and Mechanical College to other than State students is $30 per ses- 
sion of nine months, janitors fee $5, room fee $5; all fees are required 
in advance. Tuition coupons, admitting students into the college for 
the whole collegiate year, can be purchased lor $10, so that the entire 
fee of a student in this department need not exceed $20 per annum. 
Students occupying dormitories set apart lor that jmrpose can, by 
adopting the club system, board themselves at prices ranging from $1 50 
to $2 per week, under which system the expenses of a student need not 
exceed $100 for the entire session, and students can defray the greater 
portion of this amount by labor on the farm or in the workshoijs. 

MAINE. 

The " State College of Agriculture and the I\iechanic Arts*' of Maine 
is located at Orono, near Bangor, in a central part of the State. A farm 
of suitable land consisting of 375 acres vras given to it by the town. 
"While the regular course of instruction embraces a period of four years, 
a select course is to be organized for the benefit of those who desire to 
l)ursue one or more branches of study, such as chemistry and botany. 
The practical element of this course will give it a sx>ecial value. In the 
regular course, the greater part of one year will be devoted to botany 
and horticulture. This course will embrace a thorough drill in botanical 
analysis, the study of plants as to their relative importance, and their com- 
mercial or medical value. In the gardens, the students will learn practi- 
cally the processes and operations in the department of horticulture. 
Under agricultural chemistry will be considered the composition ot 
soils, the relations of air and moisture to vegetable growth, the chem- 



460 



AGRICULTURAL REPORT. 



istry of farm processes and metliods of improving soils." The labor in 
this institution is designed to be educational. Tuition is free to all stu- 
dents from the State. 

MARYLAND. 

The Agricultural College of this State was established several years be- 
fore the congressional grant of lands was given. It is located at Hyatts- 
ville, on the line of the Baltimore and Ohio railroad, eight miles from 
Washington. The farm consists of 2S3 acres of land, which, together 
with the buildings that were erected, cost $100,000. The lands allotted 
to this State, amounting to 210,000 acres, were given to this institution. 
After an interruption caused by the war, it is again in operation, with a 
new corps of instructors. It has an academic and an agricultural course, 
the latter embracing instruction in the schools of English, mathematics, 
and the sciences applicable to agriculture.'^ The design of the faculty is 
to blend instruction in the theory and practice of agriculture with the 
asual training in schools which are devoted to letters alone. Thus all 
the students will be taught to some extent the theory and practice of 
agriculture. The trustees do not suppose that a young man while ac- 
quiring an education can make himself a practical farmer, but the sys- 
tem here adopted has in it enough of the purely practical to put the 
student in the way of becoming a thoroughly informed agriculturist, and 
in this manner it is hoped that an ardent love of the noble pursuit of 
agricul ture will be fostered." They add, that by this course of instruc- 
tion they hope to arrest and counter- work the tendency of a very large 
number of our best young men to abandon the real happiness and 
profit of rural pursuits for the fancied gains and pleasures of city life in 
commercial and other employments." 

lilASSACHUSETTS. 

For a history of the Agricultural College of this State, readers are re- 
ferred to an article in the report of this Department Ibr 1868. TTie re- 
port of its trustees, made to the State legislature in January last, affords 
very gratifying evidence of progress. The grounds are being rapidly 
prepared for use by under-draining and fencing, and it is the intention 
of the trustees to ^'develop the professional character of the college as 
rapidly as possible, and so to command the attention, the respect, and 
the patronage of those for whose i>articular benefit it has been founded.'' 
Four departments of instruction are proposed for all the students : 
First. Such physical training as will promote their health and de- 
velop a vigorous manly form and a sound body. The students ar^? in- 
structed in the laws of health and trained by military drill, light gym- 
nastics, and scientific excursions. At the same time, they are required to 
labor six hours each week without compensation. Besides this they may 
labor for wages, provided their studies are not neglected. Many of the 
pupils come from the fiimilies of farmers and require only instruction in 
improved methods of labor or the principles involved in them. Those 
who have never had the opportunity for labor loust be taught it and 
learn in their own experience the practical application of theoretical in- 
struction. All must be made to feel that there is dignity and happiness 
in labor. 

Second. The college endeavors to establish in the minds and hearts of 
the pupils correct moral and religious principles, and good habits of hfe. 
The Bible is used as a text-book, and while denominational peculiarities 
are avoided, its teachings are regarded as the best rtde for the conduct 
of life. 
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Third. It aims to promote the intellectual training of the students and 
to prepare them to exert an efficient influence for good in their future life. 
The mathematical studies which are i3ursued, the study of the great forces 
of nature, of botany, of animal life, of physical geography, and geology, 
as well as the study of mental philosophy, and the civil polity of the 
State and national governments, will all tend to strengthen and mature 
the intellect, while the stores of useful knowledge thus acquired will be 
a life-long source of the purest enjoyment. 

Fourth. The gre?.t object for which the college was founded will be 
always prominent, viz, to make good farmers and gardeners. It is to 
teach the nature and proper treatment of soils ; the proper method of 
tillage ; the value of various fertilizers ; the use of improved implements 
of husbandry ; the best method of cultivating crops ; the different breeds 
of animals; the rules of business; the management of the dairy; the 
culture of orchards, vineyards, and forest trees ; and tlie theory and 
practice of landscape gardening. 

MICHIGAN. 

The national grant to Michigan was given to the Agricultural College 
which had been established by the State legislature at Lansing, in 1855. 
The farm on which it is located consists of 67 G acres. Tlie buildings con- 
sist of four dwellings for professors, a boarding hall, forty-three by eighty- 
two feet, and three stories in height, and a college building, fifty by one 
hundred feet, also three stories in height. The institution is in success- 
ful operation with a full corps of instructors and regular course of study, 
which was published in full in our report fbr 1SG8. The labor system, so 
happily introduced in manj of the best industrial colleges, is here im- 
perative on the students by the orgaiiic law of the college, which says : 
'■Three hours of each day shall be devoted by every student of the col- 
lege to labor upon the farm, and no person shp.ll he exempt, except for 
physical disability." 

MINNESOTA. 

By act of the State legislature approved February 18, 18G8, the funds 
to accrue to Minnesota under the congressional grant of lands for the 
establishment of a college of agriculture and the mechanic arts have 
been united with the endowment previously bestowed upon the Univer- 
sity of Minnesota, which, by enactment of the legislature of 1855, is to 
embrace five or more colleges or departments, viz: A department of 
elementary instruction; a college of science, literature, and the arts; 
a college of agriculture and the mechanic arts, including military tactics; 
a college or department of law ; and a college or department of medicine. 

A three years' preparatory department has been in operation since 
ISGG. Twenty students, most of whom passed through this course, are 
now pursuing the studies of freshmen in science or the arts. It is 
proposed to drop, as soon as practicable, the first year of this preparatory 
course, and to add to the two remaining years other two years, corre- 
sponding to the freshman and sophomore years of our ordinary colleges, 
thus forming a dep3;rtment to be called "the collegiate department," 
in which the student will be suitably prepared to enter any of the 
higher departments of the university. 

On the 15th of September of the current year, three courses of the uni- 
versity proper, viz, the classical, the scientific, and the agricultural, were 
formed, with a freshman class. As the scientific and the agricultural 
courses are the same the first two years, the students in them, have not 
been separated. All the departments are open alike to males and 
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females. The total atteiidance for the year endiug December 1, 1869, 
in all the departments, has been 230, of which number 70 were females. 
Tn the scientific and the agricultural coiu?ses there were 89 students 
during the year, 24 of whom were females. 

The faculty of the institution has been selected as follows : 

William W. Folwell, M. A., president and professor of mathematics. 

Eev. Gabriel Campbell, M. A., E. D., professor of moral and intellec- 
tual philosophy, and instructor in German. 

Edward II. Twining, M. A., professor of chemistry, and instructor in 
natural sciences and in French. 

Yersol J. Walker, M. A., professor of the Latin language and literature. 

Eev. Jabez Brooks, M. A., D. D., x)roiessor of the Greek language 
and literature. 

Aris B. Donoldson, B. A., professor of rhetoric and English literature. 
Major General K. W. Johnson, professor of military science. 
D. A. Eobertson, professor of agriculture. 
Arthur Beardsley, C. E., tutor. 

In September, 1868, a farm of 90 acres was purchased, and additions 
have since been made, increasing it to 143 acres. A competent farmer 
has been employed, and a portion of the land is now under cultivation. 
Thus far all the students who have desired work have been employed 
about the university building and grounds. 

The president of the university and the board of regents evidence a 
disposition to give the agricultural course due prominence, and to carry 
out the intent of Congress in voting the land-grant endowment. 

MISSOURI. 

The general assembly of this State, at its late session, enacted a law 
providing for the location ot the agricultural college at Columbia, Boone 
County, in connection with the State University. The citizens of Boone 
County have donated for the purposes of the institution a handsomely 
improved farm of 640 acres, with valuable buildings, and diversified 
with a variety of soil, well watered and timbered, and admirably adapted 
for the purpose to which it is to be devoted. In addition to the farm 
the citizens have contributed 830,000 in cash for the endowment of the 
college, which, with the cost of the farm, and a bonus of $117,000 orig- 
inally given to secure the location of the University of Columbia, swells 
the donations of the people of Boone County to about $207,000. 

The curators are making arrangements for putting the college in prac- 
tical operation at the opening of the next scholastic year. They have 
also appointed agents to visit each 40 acres of 330,000 acres located 
under the congressit)nal grant, and to make a record as to whether it is 
timber, prairie, bottom, or mineral laud, valuing the same, noting every- 
thing desirable to be known by the curators 5 after which the land will 
be brought into the market, either for sale or lease, at the appraised 
value. A committee has also been appointed to visit other similar insti- 
tutions in various parts of the country, to decide upon the best method 
of conducting the college, that mistakes, which have proved disastrous 
elsewhere, may be avoided. 

The act of the legislature creates an agricultural and liiechanieal col- 
lege, and a school of mining and metallurgy, each with a separate fac- 
ulty, and the power to confer appropriate degrees. The students of the 
college are to be admitted to the libraries, museums, models, cabinets, 
. and apparatus, and to all lectures and instructions of the university. 
The school of mines and metallurgy is to be located in the mineral dis- 
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trict of Southeast Missoinij and in tlie county T\^Iiicli may donate tlie 
largest amount of money and land to secure its establishment, 

NEW HAMPSHIRE. 

This State received 150,000 acres of land, ^mich was sold for $80,000. 
This sum was given to Dartmouth College, at Hauover, on condition 
that the college furnish a farm for the use of the new institution, to- 
gether with the requisite buildings. The farm has been x^rovided, and 
soDie x^rogress has been made during the last year in the erection of a 
new building for the use of the students. It is to be 100 feet in length 
and 60 in breadth, and four stories in height. The farm is said to be 
well adapted to the use of the college. 

NEW JERSEY. 

^^Eiitger's Scientific School," a dex:)artment of Eutger's College, Kew 
Brunswick, designated by the legislature of Kew Jersey as ''the State 
college for the benefit of agriculture and the mechanic arts,'^ and en- 
dowed with the x^roceeds of the sale of scrip inuring to the State under 
the congressional grant of 1862, is now in its fourth year of existence, 
its first regular term having commenced in September, 1866. The insti- 
tution appears to have been conducted with gratifying efficiency, the 
State board of visitors, consisting of two members from each congres- 
sional district, in their last report to the governor, exx)ressing their en- 
tire confidence in the management, and congratulating the x^eople of the 
State upon the possession, of such an institution of x)ractical learning, 
and pronouncing it worthy of the supx^ort of all who are interested in 
industrial progress. In consideration of the income derived from this 
agricultural college land endowment, the trustees of the college receive 
into the scientific school and educate free of expense for tuition forty 
students, to be admitted upon the recommendation of the superintendent 
of schools in each county, and to be distributed among the several coun 
ties in prox)ortion to i)oi)ulation. 

The faculty, as now constituted, is as follows : Eev. William H. Camp- 
bell, D. D., LL. D., x^resident and professor of moral philosophy; George 
H. Cook, Ph. D., LL. D., vice-president and x>rofessor of chemistry, nat- 
ural history, and agriculture 5 David Murray, A. M., Ph. D., professor of 
mathematics, natural x>hilosox)h3^, and astronomy; Eev. Theodore S. 
Doolittle, x>rofessor of rhetoric, logic, and mental x^hilosophy ; Josiah H. 
Kellogg, x^i'ofessor of civil engineering, and military superintendent; 
John T. Smock, A. M., x^rofessor of mining and metallurgy; George W. 
Atherton, A. M., professor of history, x3olitical economy, and constitu- 
tional law ; Eev. Carl Meyer, D, D., professor of French and German ; 
Francis C. Van Dyck, A. M., tntor in chemistry; Isaac B. Hasbrouckj 
A. M., tutor in mathematics. 

Two distinct courses of study are x>rovided, viz : a course in civil 
engineering and mechanics, and a course in chemistry and agriculture, 
either of v»iiich the student may elect. These courses extend through 
three years ; the studies of the first year are the same in both courses, 
and are arranged with x^articuiar reference to the v/ants of those who 
desire, within a limited time, to prepare themselves as land surveyors. 
A special course in chemistry is also provided to meet the wants of such 
students as wush to devote themselves exclusively to this branch. 

In addition to these regular courses, x^rovision is made for x^arfcial 
g^tudents, who may enter at any time and select, under the direction 
and advice of the faculty, such studies as they may be found qualified 
to pursue, with classes already formed, subject to the general regula- 
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tions and discii:)liue of the institution, and to suck examinations as may 
be prescribed in each case. Such students, on leaving the institution, 
receive certificates stating the studies pursued and the attainments made. 
The courses of study are as follows, in detail : 

Course in Civil Engineering and Meclianics, 

First YEAR — First term. — 1. Loomis's alegebra, from quadratic equa- 
tions; 2. Loomis's geometry, from book IY5 3. Draughting, , construc- 
tion of problems ; 4. Lectures on x>hysiology ; 5. Elocution, composi- 
tion, and declamation; 6. French. Second term. — 1. Algebra and 
geometry, finished ; 2. Trigonometry, x)lane and spherical ) o. Geometri- 
cal draughting; 4. Zoology, history, French, composition, and declama- 
tion. Third term, — 1. Surveying, witli field exercises, descriptive 
geometery; 2. Draughting; 3. Botany, history, and French; 4. Com- 
position and declamation. 

Second year — First term. — 1. xVnalytical geometry; 2. Leveling 
and railroad curves; 3. Shades, shadows, and perspective; 4. Ele- 
ments of chemistry and mineralogy ; 5. Mental philosophy, German, 
composition, and declamation. Second term.—l. Differential and 
integral calculus ; 2. Physics and general chemistry ; 3. Shades, shad- 
ows, and perspective, construction of problems; 4. Mental philosophy, 
German, composition, and declamation. Third term. — 1. Bartlett^s 
mechanics; 2. Bartlett^s optics and acoustics; 3, History; 4. German. 

Third year — First term. — 1. Bartlett's mechanics ; 2. Civil engineer- 
ing ; 3. History and Constitution of the UnitQd States ; 4. Moral philos- 
ophy. Second term, — 1. Civil engineering ; 2. Stone-cutting; 3. Geodesy 
and practical astronomy ; 4. Political economy. Third term. — 1. Civil 
engineering, preparation of thesis; 2. Geology, lectures and geological 
excursions; 3. Architecture, lectures; 4. Military engineering; 5. Inter- 
national law. 

Course in Chemistry and Agriculture. 

First year. — The same course as in civil engineering and mechanics. 

Second year — First term, — 1. Analytical geometry ; 2. Leveling and 
railroad curves ; 3. Shades, shadows, and perspective ; 4. Elements of 
chemistry and mineralogy, with laboratory practice ; 5. Mental philoso- 
phy, German, composition, and declamation. Second term. — 1. Analyti- 
cal chemistry and laboratory practice ; 2. Physics and general chemistry ; 
3. Lectures on agriculture ; 4. Mental philosophy, German, composition, 
and declamation. Third term. — 1. Analytical chemistry, with labora- 
tory practice ; 2. Vegetable physiology; 3. History; 4. German. 

Third year — First term. — i . Mining and metallurgy ; 2. Principles 
of agriculture, farm accounts ; 3. History and the Constitution of the 
United States ; 4. Moral philosophy. Second term. — 1. Chemistry and 
laboratory practice ; 2. Agriculture, its methods and products ; 3. Geo- 
desy and i)ractical astronomy ; 4. Political economy. Third term, — 1. 
Geology, lectures and geological excursions; 2. Animal x)hysiology; 
3. Arciiitecture, lectures ; 4. Military engineering ; 5. Liternatioiial 
law, preparation of thesis. 

Special course in Chemistry. 

First year — First term. — 1. Elements of chemistry, text-book and 
lectures; 2. Blow-pipe analysis; 3. Elements of mineralogy. Second 
term. — 1. Physics and chemistry, text-book and lectures ; 2. Chemical 
analysis, qualitative. Third term. — 1. Chemical analysis, qualitative 
and quantitative ; 2. Vegetable phy siology. 
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Seoois^d year — First term. — 1. Cliemical analysis, analysis of miner- 
als, ores, &c. 5 2. Mineralogy, determi native. Second term. — 1. Chemical 
physics, heat, electricity, magnetism, galvanism, and electro-magnet- 
ism,, text-book and lectures; 2. Analysis of fertilizers and chemical 
products. Third term. — 1. Lectures on geology^ 2. Chemical analysis, 
special investigations. 

Besides the attention given to military engineering and field fortihca- 
tions by the graduating class, the members of all the classes axe drilled 
by the military superintendent, during the autumn and summer terras, 
in infantry tactics, including the manual of arms, the arras and accou- 
trements being furnished by the State for this purpose. 

Experience has convinced the faculty that the three years* course, as 
how provided for, is too short for the work to be done, and they have 
unanimously recommended to the trustees the addition of one year to 
the regular courses. If the suggestion should be adopted, it is proposed, 
to meet the w^ants of those students who may not be able to remain four 
years, to arrange the studies of the first tA^o years as a course complete 
in itself. This short course, it is thought, will ])e sufQcient for those 
who wish to become land surveyors or practical work'ers in any one of 
the leading branches of industry, while the fall course will fit men for 
the higher departments of mining, engineering, architecture, and other 
scientific pursuits. 

The purpose of the faculty is to make the scientific course as valuable 
in its way as the classical in its way, and to make it answer, as far as 
possible, every requirement of a truly liberal course of education, wish- 
ing not merely to turn out accomplished specialists, but also to furnish 
a body of men trained in the best principles and methods of investiga- 
tion, and equally able to accumulate knowledge or to use it for the Avel- 
fare of the community. 

A peculiar feature of the law establishing this institution, and one 
worthy of emulation elsewhere, is a provision requiring that at least one 
lecture annually on agricultiu*e shall be delivered by a professor of the 
college in each county of the State. These lectures have thus far been 
delivered by Professor George H. Cook, the professor of agriculture and 
chemistry, and also the efficient State geologist, and have excited a 
lively interest among farmers. The lectures are elementary, but, as 
many of their illustrations are drawm from circumstances peculiar to the 
State, they have a local interest, and supply information to agriculturists 
which they could not otherwise obtain. The first lecture delivered was 
''upon the condition and advantages of agi-i culture in New Jersey and 
the means for its improvement ; " the second was upon " fertilizers,'' 
especial reference being made to those most abundant in the State ; the 
third was upon ''the results of the geological survey of New Jersey;" 
and that for 18G9 was devoted to " agricultural chemistry," which was illus- 
trated by chemical experiments, with explanatory references to the com 
position of soils, fertilizers, and various farm crops. 

The delivery of these lectures has been followed, in several instances, 
by the formation of farmers' clubs, and the professor announces himself 
as always ready to answer inquiries and to furnis:^ information that may 
be needed in carrying out the work of these useful'^lfeluciations, the for- 
mation of which he urges in all parts of the State. 

Another condition of the law conveying the endowment was the pur- 
chase of an "experimental farm," without charge upon tlie State. This 
requii'ement has been met by the pui'chase of a tract of "about one hun 
dred acres adjacent to the college buildings. As an experiment;.d farm 
the tract presents great advantages. Wl|0n purchased it was an okl- 
30 
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style farm — i)arfc dry tillable land, but extremely poor; x^art pasture 
land, too wet and heavy for tillage ; and part in stnmps, sprouts, and 
young timber. 

The first efforts upon the farm were directed tO bringing its whole 
area into profitable cultivation by draining the wet grounds, clearing 
and breaking up those which had never l^een plo^ved, and enriching the 
whoie by manures and tillage. Tvventy-four acres of land have been 
thoroughly underdrained, and twenty-five acres of new land have been 
broken uj) and partially cleared of stuinx>s- ^ '-"^^ thousand two hundred 
and fifty bui^liels of gas lime, five hundred tciiS of greensand marl, and 
considerable quantities of stable manure, superphosphate of lime, l3one- 
dust, poudrette, guano, &c., have been used upon tiie farm. 

The early crops of the i>ast season were good. Tlie hay crop was very 
heavy ; wheat on the old cultivated land yiehled twenty-four bushels 
per acre ; the early Goodrich potato, wiiich ripened before the drought, 
yielded two hundred bushels to the acre ; Indian corn that was accli- 
mated was not injured by the dry weather, and produced fifty bnshels 
to the acre. The stock of cattle upon the farm is approaching the pure 
Ayrshh^e, the cows proving themselves superior milkers. The design is 
to increase the herd until it is as large as the farm will su])port, and to 
use it in supplying milk tor the market and in raising pure-blooded ani- 
mals. Experiments with various fertilizers aie in i)rogress. In this 
connection Professor Cook, who has the supervision of the experimental 
farm, says that ^'the fall worth of manures is not adequately appreciated 
by farmers,*' and adds that ^' all the experience of the college farm goes 
to show that there is no profit in cultivathig poor land. Either make 
the land rich by means of manures, or do not waste labor in the attempt 
to till it. Eaise clover, keep stock, or buy manure. One or the other of 
these must be done, or the farmer cannot raise paying crops.'' 

The important question of deep and shallow plowing and that of sur- 
face manuring arc being submitted to trial on the farm, and will be 
reported from tinie to time. The effects of underdraining have been 
marked as satisi'actory. Fifty bushels of shelled corn to the acre have 
been raised on ground which two years before was a maple swamp • and 
fine grass and clover have been cut on a dry, niello\Y field which two 
years before was so wet that it could not be plowed. The old-style farm 
of one-third tillable land, one third pasture, and one- third woods w[]l 
soon be a farm every foot of which is plowed in its rotation and made 
to yield its share of the profits. 

The president, in his annual report to the governor, states that " the 
trustees have considered it no part of their duty to turn the agricultural 
depa^rtment of the institution into a school of manual labor. They have 
from the beginning proceeded upon the theory that, while the practical 
applications of science should be carefully kept in viev^ in a course ot 
instruction, the main business of a scieutitic school must be to teach 
scientific principles and the methods of scientific investigation ; and that 
persons who desire to become skilled in the actual operations of farming 
must do it by engaging in the daily routine of a faruu^T's work." 

He adds that it is gratitying to find that their theory and practice 
thus agree iu two important particulars with what the enunent Baron 
Liebig has recently stated to be the almost unanimous conviction among 
the best scientific agriculturists of Europe, viz., that the agricultural 
college ought always to be connected with institutions devoted to other 
dei^artments of instruction, and that the atteuii>t to keep up a system 
of manual labor had been proved to be impracticable, being now univer- 
sally abandoned us a failure. No objection can be made, however, to 
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providing labor^ as far as possible, for students who may wish in this 
way to help themselves ; and it is hoped that the condition of the farm 
may soon be snch as to furnish a considerable demand for voluntary 
labor of this kind."' • 

There have been in the institution during the year fifty-three students, 
of whom three were from the State of New York, one from Pennsylvania, 
four from Japan, and the remaining forty-five from the State of New 
Jersey, sixteen of the number filling State scholarships. At the com- 
mencement in June the graduating class of nine members was admitted 
to the degree of Bachelor of Science. Tlieses were prepared by them and 
read before the State board of visitors on the following practical sub- 
jects: "Canals," "Geological changes efiected by water," "Railroads," 
two on "Agriculture," " Strength of materials," " The railroad bridge 
over the Passaic at Newark," " Mineralogy," "Astronomy." 

The demand in every department of industry for men of trained intel- 
ligence is shown by the fact that all the members of this class have 
already found honorable and remunerative employment in the work for 
which they had prepared themselves; and all, with a single exception, 
are employed in New Jersey, thus giving the State a direct return for 
her care of this institution. Two of the class are engaged in farming, 
one in surveying, three in nev/ railroad enterprises, two upon railroads 
already established, and one as assistant engineer of the Indianapolis 
(Indiana) City water- works. 

Applicants for admission to the full courses of study m^ist be sixteen 
years of age, of good moral character, and must pass a satisfactory 
examination in English grammar and spelling, descriptive geography, 
physical geography, history of the United States, arithmetic complete, 
algebra to quadratic equations, and three books of plane geometr^^ 

Candidates for advanced standing are examined, in addition to the 
preparatory studies, in those already pursued by the class they propose 
to enter. 

The expenses per annum to students, other than those filling the State 
scholarships, are as follows: Tuition, $75 incidental expenses, $8; ad- 
mission fee, 85; graduating fee, $7 50. Students in analytical chemis- 
try are charged $ 15 additional per term for chemicals and use of aj^pa- 
ratus. Board with furnished room can be obtained at $4 to $0 per week, 
and board without room at $3 to $5 per week. 

OHIO. 

After several years of conflict between various colleges of the State 
to secure the proceeds of the congressional grant, the legislature of 
Ohio has passed a law providing for the establishment of one independ- 
entcollege, to be styled the Ohio Agricultural and Mechanical College, the 
leading objects of which shall be the teaching of such branches of learn- 
ing as are related to agriculture and the mechanic arts, without exclud- 
ing other scientific and classical studies, and including military tactics. 

The government is to be vested in a board of trustees, consisting oi 
one member from each congressional district, to be nominated by the 
governor and confirmed by the senate, for a term of six years, one- 
third to be appointed every two years. The general management is to 
be intrusted to an executive committee of three. The board of trustees 
is authorized to make rules, to appoint officers, and to prescribe the 
compensation ; but no debts are to be contracted vv itliont authority of 
the general assembly of the State. 

The trustees are required to locate the college on or before the 1st of 
October, 1870, on lands not less in area than one hundred acres, cen- 
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trally situated, and accessible by railroad. No proposition for the locor 
tion of the college is to be accepted unless accompanied by a donation 
of not less than $200,000, and of not less than one hundred acres of 
landt The endowment fund is to be kept intact. This fund, derived 
from the sales of land scrij), amounts, with accrued interest up to July, 
1870, to $422,5(i4 32. 

The board of trustees has been organized by the election of Y. B. 
Horton, of Meigs County, as chairman ; Joseph Sullivant, of Columbus, 
treasurer; and E.. D. Anderson, of Dayton, secretary. An address will 
be issued to the people of the State, inviting proposals for the location 
of the college. Summit County has already proposed to give two hun- 
dred acres of land and $400,000 in cash, while Franklin County offers 
$600,000 to induce the trustees to locate the college at Columbus. The 
endowment will doubtless be doubled by the liberality of parties desir- 
ing the location of the institution in their midst, and there is now every 
promise that the now college will prove a success, if energy and money 
will insure it. 

PENNSYLVANIA. 

The Agricultural College in this State appears to be emerging from its 
depressed condition, a condition caused, it is said in the last report of 
its trustees, by an attempt to elevate it into a literary institution, in 
which " scientific agriculture was sunk into a secondary object, and 
practical farming left optional with the student.'^ The public seem to 
have been distrustful of it as a place of education, and the number of 
its students is still small. Its officers, however, have entered with en- 
ergy on the work of restoring it to the confidence of the people, and the 
experience of the last year indicates their success. The college farm 
consists of four hundred acres, in a central part of the State, in a health- 
ful climate, and the college building is of limestone, two hundred and 
forty feet in length, eighty feet in width, and five stories in height. It 
is heated with furnaces, and supplied with water. A garden of six 
acres has been trenched, and is highly productive. The orchard covers 
twelve acres, and is just coming into good bearing. The lecture rooms 
and laboratories are supplied with good apparatus. Three large labo- 
ratories are designed for the special use of the students, in which they 
may conduct experiments, and there is a good collection of minerals and 
geological specimens, especially illustrative of the geology of the State. 
It will be remembered that this college was established for the promo- 
tion of agricultural education before the congressional grant was given 
to it. 

With all these appliances the trustees and the officers of the college 
have resolutely attempted to render it useful for the purposes for which 
it was at first established. Two courses of instruction are proposed : 
First. Agricultural, embracing the various branches of a sound English 
education ; mathematics, so far as is necessary to surveying ; chemistry, 
botany, natural philosophy, zoology, and regular instruction in practical 
agriculture. Second. The scientific course, adding to the studies already 
specified the higher departments of the same sciences, and a fuller 
course in mathematics. 

Educational labor is required of all the students, both on the farm and 
in the laboratories. In the latter, after studying the science of chemis- 
try, each student learns the use of ai^paratus and the methods of analy- 
sis, under the eye of a teacher, and performs a course of experiments* 
applicable to his intended pursuit in life. 
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WEST VIRGINIA. 

The proceeds of the land graut to tliis State ($90,000) have been de- 
voted to the establishment of the West Virginia University," which is 
now in successtul operation, with literary, scientific, agricultural, and 
military departments. The university is located at Morgantown, the 
citizens of which place contributed $50,000 in grounds, buildings, and 
money for the purposes of the institution. The legislature of the State 
has also appropriated $16,000 per annum for the further endowment 
and for the current expenses of the university. The following course ot 
study has been adopted for the agricultural department, though students 
in agriculture will recite with the other classes until their numbers war- 
rant separate provision for them : 

First year — Fall term, — Geometry, manual of agriculture, anatomy, 
physiology, and zoology; lectures on titie chemistry, structure, and physi- 
ology of plants ; on the water, atmosphere, and soi, as related to vege- 
tables; on tilling, draining, and manuring. Winter term, — Trigonom- 
etry and spherical geometry, inorganic chemistry, history of English lit- 
erature ; lectures on domestic animals and their digestion, respiration, 
assiniilation, and excretion ; on the composition, preparation, and value 
of different kinds of food ; on milk, butter, cheese, flesh, and wool, as 
agricultural products. Spring term. — Mensuration and surveying, or- 
ganic chemistry, botany ; lectures on horticultural and kitchen garden- 
ing ; on the propagation, training, and cnlture of fruit trees, the vine, 
smaU fruits, and vegetables ; excursions. 

Second year — Fall term, — Geology, moral philosophy, book-keeping; 
lectures on the staple grain, forage, root, and fibre crops of this and ad- 
joining States, and their varieties, and the soils best adapted to them; 
on the preparation of soil, seeding, cultivating, harvesting, and prepar- 
ing for market; on the origin and natural history of domestic animals; 
on entomology and the insects useful and hurtful to vegetation ; excur- 
sions. Winter term, — Mechanic arts, political economy, history of civili- 
zation ; lectures on the raising, care, characteristics, and adaptation of 
different breeds of domestic animals ; on cattle for beef or draught, and 
sheep for wool or mutton ; on horses, swine, and poultry ; on pasturing, 
soiling, and stall-feeding ; on tobacco, hops, and forestry. Spring term, — 
Constitution of the United States and of West Virginia, international 
law, general history; lectures on rural economy ; on the history of agri- 
culture, with sketches of the same in ancient and modern times, and 
foreign lands ; on the adaptation of farming to soil, climate, market, and 
other natural and economical conditioits ; on the different systems of 
husbandry, such as stock, sheep, grain, and mixed farming ; excursions. 

The charge for tuition in the agricultural department is $8 per term 
of thirteen weeks, with $2 per term additional for contingencies. Board 
$3 50 to $4 per week. 

WISCONSIN. 

The national grant to Wisconsin was 210,000 acres. The lands were 
located within the State, and were given to the State university estab- 
lished at Madison. A farm has been purchased by the citizens of Dane 
County, at a cost of $40,000, and the agiicultural college is now in oper- 
ation as a branch of the university. The programme of studies and the 
list of officers, which were given in our annual report for 1867 and for 
1868, show that the college is to be conducted in the interest of farm- 
ers, and not as a mere appendage of a literary institution. The excel- 
lent president of the university and the able corps of instructors give 
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promise of success to the effort to train a« intelligent body of farmers 
for the noble pursuit of life in which tbey are to engage. 

In closing this article we renew the expression of the pleasure with 
which we contemplate the progress of our industrial colleges during the 
last year. We regret that agriculture is not made prominent in ail of 
them, yet all will be useful in educating the national mind, and in 
giving dignity and nobility to labor. 

Most of the States lately in rebellion, having resumed their peaceful 
relations to tlie Union, have accepted the national land grant, and the 
Commissioner of the General Land Office is now issuing scrip for the 
portion allotted to them. A¥e hope in our next annual report to have 
information to communicate in relation to the colleges to be established 
in them., and that all the States which have hitherto delayed their 
action in this regard will report to us the progress they have made. 



COENELL UNIYEESITY. 

In the spring of 1865, the legislature of Kew York passed an act 
incorporating the Cornell University. By this act the grant of land 
made by Congress in 1862 to the State of New York, for the benefit of 
agricultural and mechanic arts, was given to the trustees of Cornell 
University upon com[)liance with certain conditions, of which the most 
important were that Ezra Cornell should give to the institution $500,000, 
and that provision should be made for the education, free of all charge 
for tuition, of one student from each Assembly district of the State, At 
the first meeting of the trustees after the passage of this act, Mr. Cor- 
nell complied with the conditions of the charter, and made an additional 
gift of over two hundred acres of land, with buildings, as a farm to be 
attached to the College of Agriculture, and of the Jewett collection in 
geology and paleontology, which had cost him $10,000. He has since 
made other gifts to the amount of $25,000, and has expended about 
$200,000 in purchasing the land scrip, and locating the lands for 
the university. The act further provides for the location of the 
Cornell University at Ithaca, Tomi)kins County, and for* a board 
of twenty-four trustees. Of these, the governor of the State, the 
lieutenant-governor, speaker of the assembly, superintendent of 
public instruction, president of the State Agricultural Society, 
president of Cornell University, and the librarian of Cornell library, 
are trustees ex officio. Mr. Cornell himself and his oldest son are per- 
manent trustees. The remaining fifteen are elected according to the 
provisions of the act of incorporation. By a special clause in the act 
of organization the graduates of the university, whenever they shall 
number one hundred, shall be entitled to fill the place, each year, of 
one of the retiring members. It is hoped that this feature will do much 
to insure constant vigor in the administration of the affairs of the 
institution. 

The university is a part of the educational system of the State, and 
is bound by the terms of the act which created it to educate, free of aU 
fees for instruction, one student from each of the one hundred and 
twenty-eight Assembly districts of the State. 

The endowment of the university consists of two distinct funds. The 
original gift of the national government to the State of New York was in 
land scripj covering 990,000 acres. Of this an amount of scrip represent- 
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ing 76,000 acres \Yas sold before the foundation of the Cornell Univer- 
sity, and the proceeds, $64,G00, were deposited in the State treatjury. 
Under the management of Mr. Cornell 293,000 acres in scri]) have been 
sold, for a sum of $2G3,700, and scrip to the amount of 100,000 acres 
stiii remains unsold. The remainder of the sjcrip, 520,000 ai'-res, has 
been located, and now constitutes an estate to be sold at such tiuics and 
in such quantities as the trastees may decide. A small [portion of it is 
situated in the States of Kansas and Minnesota, but by fer the greater 
part lies in the State of Wisconsin, in the counties of Cljippewa, Clark, 
Dallas, Dunn, and Eau Claire. It has been cai-cfiilly selected, \u tracts 
often bordering on large streams, has been thoroughly surveyed and 
mapped, and is nearly all embraced in the rich and valuable pine re- 
gion of Wisconsin. Its timber alone gives it a constantly increasing 
valne. The whole tract is estimated, at the present time, to be worth 
an average of $5 an acre, after defraying the expenses of its location 
and supervisiim, or a total of over $2,500,000. Portions of it could, 
even at this time, be sold at considerably more that $5 an acre. The 
proceeds of the sales of land scrip up to this time, deposited in the 
treasury of the State for the benefit of the university, amount in all to 
§328,300. The other {)ortion of the university endowment consists of 
the sum of $525,000, given in cash by Mr. Cornell. It has been securely 
invested, and yields interest at the rate of seven per centnm. 

The estate attached immediately to the university consists of the 
farm and grounds, embracing more than 200 acres of exccHent land. 
This tract lies on an u[>land to the east of Ithaca, nearly 400 feet above 
the surface of Cayuga Lake. Attached to the university (arnj are a 
farm-house, barns, and other outbuildings. The other structures in 
usc> for university pur])oses are : L Two four-story edifices, of light 
and dark stone, each 150 feet in length by 50 feet ni breadth, built 
in a massive Florentine style of architecture, and occu])ied partly as 
dormitories, partly as lecture and cabinet rooms. 2. A four-story stone 
building, 180 by 100 feet, styled Cascadilla Place, and used princi- 
pally for dormitories, faculty rooms, offices, and commons. 3. The 
laboratories, a structure 100 feet long, with wings at each end running 
back the same distance, containing agricultural, chemical, botanical, 
physical, and geological laboratories, together with lecture rooms, and 
temporary workshops. In addition to these the university makes use, 
to some extent, of the Cornell library building, in which the lectures of 
the non-resident professors are held, and in which the business office, or 
superintendency, and some of the cabinets occupy rooms. 

The university library contaias 25,000 volumes 5 of these SCO treat 
of agriculture, 150 of Veterinary science, and 800 of the mechanic 
arts. The library also contains the publications of the Patent Office of 
Great Britain, numbering about 2,500 volumes. The reading room re- 
ceives 200 Journals and i)eriodicals, printed in our own and in foreign lan- 
guages. Of these about 40 treat of agricultural and mechanical subjects. 

Among the museums of the university the following are esx^ecially 
valuable to agricultural and mechanical students. In the geological 
museum are comprised : 

1. The Jewett collection in paleontology, embracing a very large col- 
lection 01 specimens, many of which have served as types for the de- 
scriptions and engra^vings in the State geological publications. 

2. The duplicates of the State cabinets appropriated to the univer- 
sity under the law of 1868. 

3. The collections made by Professor Hartt as geologist of the Agas- 
siz expedition to Brazil, and by him deposited in the museum. 
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4. The Silliman collection in mineralogy, being the acquisition during 
many years of exploration, of purchase, and exchange of Professor Ben- 
jamin Silliman, jr., of Yale College. 

The collections illustrative of botany, agriculture, and horticulture 
include the following : 

1. The series of modeles elastiques of plants, on a magnificent scale, 
made by Auzaux, of Paris, and the two series of plant models de- 
signed and executed by Brendel, of Breslau. 

2. The Rau models, being one hundred and eighty-seven models of 
plows, made at the Royal Agricultural College of Wurtemberg, under 
the direction of Professor Rau, and arranged and classified by him for the 
Paris Exposition of 1867. 

3. Engravings and photographs of cultivated plants and animals ob- 
tained at the various agricultural colleges of Europe. 

4. The Auzaux models of veterinary science and practice, being the 
entire series used at the imperial veterinary colleges of France and 
Eussia. 

5. A collection of the cereals of Great Britain, being a duplicate of 
that in the Royal Museum of Science and Art at Edinburgh, presented 
by the British government. 

6. A collection of wools of upward of three hundred varieties, pre- 
sented by Professor Wilson of the University of Edinburgh. 

7. The Horace Mann herbarium, a hortus siccus, or collection of 
plants to the number of several thousand, purchased of the estate of 
the late Horace Mann by President White, and presented to the uni- 
versity by him. 

8. Miscellaneous collections illustrating the materials, processes, and 
products of agriculture and horticulture, and the various operations 
in veterinary surgery, many of them prepared by the classes under the 
direction of Professors Wilder and Law. . 

9. A cabinet of tools and implements, either of the actual size or in 
the shape of models. 

10. Besides the foregoing the agricultural student has access to the 
stables of Mr. Cornell, containing many specimens of choice imported 
stock of different races. 

The collections in the museum of zoology, which aie available foi 
the educational purposes of the university, are made up of the follow- 
ing : 

1. A remarkably well-mounted and carefully-classified collection m 
ornithology, principally American, made and presented to the univer- 
sity by Mr. Greene Smith, of Geneva. 

2. The Newcomb conchological collection, made on the South Atlan- 
tic and the Pacific Coasts, and one of the most complete and admirably 
arranged in existence. 

3. The modeles elastiqiies of Dr. Auzaux, of Paris, illustrative of com- 
parative anatomy, physiology, and zoology. 

4. The illustrative charts and diagrams, edited by Achille Comte, of 
Paris, and those published under the auspices of the Council of Educa- 
tion at London. 

5. The Wilder entomological collection, deposited by Professor Wilder. 

6. Anatomical models and specimens, deposited by Professors Wilder 
and Hartt. 

Besides the models made at the universifcy, the museum of technol- 
ogy and civil engineering comprises : 

1. A collection of working models in brass and iron, illustratiTC of 
mechanical principles applied to machinery, and an extended series of 
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photographs for the same purpose, from the establishment of Schroder, 
of Darmstadt. 

2. Another collection of working models in wood and iron, illustra- 
tive of intricate mechanical combinations and expedients, made under 
the direction of Professor Willis, of Cambridge, England, and of Pro- 
fessor Rigg, of the College of Mechanics, at Chester. 

3. Models illustrating descriptive geometry and bridge and roof con- 
struction, made by Schroder. 

4. The diagrams and charts issued with the sanction of the English 
committee of Council on Education. 

5. Photographs and models from various sources. 

The chemicals, apparatus, and instruments in use in the chemical 
laboratories have been recently procured with especial care in London, 
Paris, Heidelberg, Erfurt, Darmstadt, and Berlin. In this department 
are also the following : 

1. A large amount of apparatus illustrative of optics and kindred 
branches, manufactured by Duboscq, of Paris. 

2. A collection illustrative of natural philosophy in general, made at 
Paris by Deloeil, at Heidelberg by Desaga, and at Boston by Eitchie. 

3. Much important apparatus deposited by Professor Crafts. 

The following degrees are given to industrial students and students 
of natural science: 

The degree of bachelor of science is conferred: 1. Upon such stu- 
dents as have successfully pursued the curriculum in science. 2. Upon 
such students as have completed a course of twelve trimesters, or four 
years, in either agriculture, the mechanic arts, civil engineering, chem- 
istry, or natural science, or shall have successfully passed the exam- 
inations in those colleges or schools. 

Licentiate certificates, or certificates of proficiency, are conferred 
upon all students who have pursued a special course in any branch of 
knowledge. They are given upon the recommendation of the deans of 
the respective colleges. 

A student who has pursued an elective or optional course of study 
equivalent, in the judgment of the faculty, to any one of the general 
courses, can receive one of the usual baccalaureate degrees. Applica- 
tions for degrees by such students must be made to the president of the 
university, accompanied by a statement of the examinations passed, 
and of the number of trimesters spent in the university. 

The degree of master of science, or an equivalent degree, is conferred 
upon such bachelors of science as may exhibit proof, satisfactory to the 
faculty, of proficiency in general science or in any special science. 

The degree of doctor of philosophy is conferred upon such bachelors 
of arts, of philosoi)hy, or of science as have completed a meritorious 
original investigation in chemistry. 

Among many prizes offered, the following are for the encouragement 
of industrial and scientific students: To the student of the voluntary 
labor corps in agriculture who, without neglecting his other university 
duties, shall show himself most efScient, practically and scientifically, 
upon the university farm, $50; to the second in merit, $20; to the 
third in merit, $10. To the student in the volunteer labor corps in the 
mechanic arts who, without neglecting his other university duties, shall 
show himself most efficient, practically and scientifically, in the univer- 
sity workshops, $50; to the second in merit, $20; to the third in merit, 
$10. Thirty dollars to the student showing the most satisfactory prog- 
ress during the first year of the course in science ; $20 to the second in 
merit. One hundred dollars for the most meritorious original investiga- 
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tioD in general cliemistryf 820 for tlic most n^eritorions cliemical v/ork 
in tlie laboratory. Tliirty dollars to tlie >stiident of the course in science 
showing the most satisfactory i)rogress in general and analytical chem- 
istry; S20 to the second in merit. Thirty dollars ibr the most merito- 
rious report or thesis upon an investigation made in chemistry as a|>plied 
to agriculture ; $20 to the most meritorious student in chemistry as 
applied to agriculture, who has shown sati^fectory progress in the reg- 
ular studies of the universit3\ Thirty dollars to the most meritorious 
student in practical mechanics and physics ; $20 to the second in merit. 
Thirty dollars to the most meritorious student in civil ORgineering ; $20 
to the second in merit. Thirty (loUars to the most meritorious student 
in botany and horticulture; $20 to the second in merit; $10 to the 
third in merit. Thirty dollars for the most meritorious report or thesis 
upon an original investigation in agriculture; $20 for the second in 
merit. Thirty dollars for the most meritorious report or thesis upon an 
original investigation in geology; $20 for the second in merit. Thirty 
dollars for the best series of notes in Professor Wilder's course of phys- 
iology and hygiene; $20 for the second in merit; $10 for the third in 
merit. Twenty dollars to the most meritorious student in general zo- 
ology; $10 to the second in merit. Twenty dollars to the most merit- 
orious student in veterinary surgery; $10 to the second in merit. 

Candidates for admission or matriculation are required to be at least 
sixteen years of age, to be of good character, and to [)ossess such i>hys- 
ical headth and strength as will enable them to pursue the studies of 
the course which they propose to enter. All candidates, no mutter 
what may be the course of study which they intend to pursue, must 
pass a thoroughly satisfactory examhiation in the following subjects: 
ist, geography; 2d, English grammar, hicluding orthography and syn- 
tax ; 3d, arithmetic, and algebra to quadi'atic equations. This admits 
to all the courses, except the classical and philosophical, which require 
preparation in Latin and Greek. Algebra is excepted from this require- 
ment in the case of students who take the two years' course in agricul- 
ture. 

To all undergraduates not exempt under the charter as State students, 
the university fees for instruction are $10 for each trimester, or $30 for 
the year. No matriculation or entrance fees are required, nor is any 
discrimination made between students coming from different States. 
The total expense of living in the university buildings, including room, 
fuel, lights, rent of furniture, ajul board at commons, is fixed for the 
present a.t 78 cents a day, or $5 4G a week. The exx3ense of living in 
the town, outside of the university buildings, varies for board, room, 
fuel, and lights, from $4 to $G a weelv. In many cases students, by 
the formation of clubs, have been able to reduce their expenses to sums 
ranging from $2 to $3 50 a week for board and room rent. 

THE COURSE IN SCIENCE. 

First year — Fall trimester, — Algebra, completed ; the English lan- 
guage and literature; French, and physiology and hygiene. Winter 
trimester, — English language and literature; French, geometry, and 
history. Spring trimester. — Botany; English language and literature; 
French; and geometry and conic sections. 

Second year — Fall trimester. — Chemistry; the English language and 
literature; experimental mechanics; German, and trigonometry. WiTi- 
ter trimester. — Analytical geometry; chemistry; the English language 
and literature; German, and physics. Spring trimester. — Chemistry; 
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differential calculus^ tlie English language andiitGratiire; German, and 
physics. 

Third year — Fall trimester. — The English laaiguage and literature; 
integral calcalus; psychology; and optional studies in the modern lan- 
guages and physical science. Winter triinester, — Higher mathematics, 
and optional studies in the modern languages and physical science. 
Spring trimester, — Optional studies in the modern languages, and in the 
historical, moral, and physical sciences. 

Fourth year — Fall trimester, — Astronomy; history; military engi- 
2ieering; natural history; physical geography, and rhetoric and oratory. 
Winter trimester, — Moral philosophy; military science; political economy; 
rhetoric and oratory, and optional studies in the physical sciences. 
Spring trimester, — English and general literature; history; international 
law and Constitution of the ilnited States; military * law, and rural 
economy and architecture. " 

THE COURSE IN PHILOSOPHY. 

First year — Fall trimester, — Algebra completed; the English lan- 
guage and literature; German; and physiology and hygiene. Winter 
trimester, — The English language and literature; geometry; history, and 
Latin. Spring trimester, — Botany; the English language and literature; 
German; Latin, and trigonometry and mensuration. 

Second year — Fall trimester, — Chemistry; the English language and 
literature; experimental mechanics; French, and Latin. Winter tri- 
mester, — Chemistry; the English language and literature; French; 
physics, and, at the option of the student, either analytical geometry, 
history, German, Italian, or Spanish. Spring trimester, — Chemistry ; the 
English language and literature; physics, and, optionally, either differ- 
ential calculus, history, Latin, or the modern languages.* 

Third year — Fall trimester, — The English language and literature; 
psychology, and, optionally, either Latin or the modernlanguages. Wiji- 
ter trimester, — The English language and literature; zoology, and, op- 
tionally, either Latin or the modern languages. Spring trimester, — 
Acoustics and optics; embryology; the English language and litera- 
ture; logic, and the modern languages. 

Fourth year — Fall trimester, — Geology; the history of philosophy; 
the modern languages, and rhetoric and oratory. V/inter trimester. — 
Astronomy; moral philosophy; philosophy of history; political science; 
rhetoric and oratory; science of language, and, optionally, military 
science. Spring trimester. — English and generjil literature"; history; 
natural history; the Constitution of the United States; and rural 
economy and architecture, and, optionally, military law. 

COURSES in agriculture. 

The full course of ticelve trimesters, or four years. 

First year — Fall trimester, — Algebra; English language and vocal 
culture; French, and human and comparative physiology. Winter tri- 
mester, — English language and vocal culture; French; geometry; history, 
and zoology. Spring trimester. — Botany; embryology; English language 
and vocal culture; French, and trigonometry. 

Second year — Fall trimester. — Chemistry; English literature and 
elocution; experimental mechanics; German; psychology, and vege- 
table physiology. Winter trimester.— Chemistry ; elementary geology; 
English literature and elocution; German; x3hilosophical anatomy, and 
physics. Spring trimester. — Acoustics and optics; chemistry; book- 
keeping or laboratory practice; German, and physics. 
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Third year — Fall trimester,— Agncultnval and economic botany 5 
agricultural chemistry; English literature and rhetoric, and veterin- 
ary anatomy and physiology. Winter trimester. — Agricultural chem- 
istry; agricultural and economic botany ; English literature and rhetoric; 
horticulture, and veterinary medicine and surgery. Spring trimester, — 
Agricultural chemistry; arboriculture; English literature and rhetoric ; 
landscape gardening, and veterinary medicine and surgery. 

Fourth year — Fall trimester. — Agricultural chemistry; agricul- 
tural geology ; comparative anatomy or history ; practical agricnlture, 
and rhetoric and oratory. Winter trimester. — Agricultural architecture ; 
agricultural technology; astronomy; practical agriculture ; moral philoso- 
phy and political science ; and rhetoric and oratory. Spring trimester. — 
Agricultural mechanics; architecture and rural economy; practical agri- 
culture; constitutional law; and meteorology. 

A course of nine trimesters^ or three years. 

First year — Fall trimester, — Chemistry; English language and vocal 
culture; human and comparative physiology; vegetable physiology; 
and either algebra, experimental mechanics, or the modern languages. 
Winter trimester. — Chemistry; elementary geology; English language 
and vocal culture ; history ; zoology ; and either geometry, modem lan- 
guages, or physics. Spring trimester. — Book-keeping ; botany ; chem- 
istry; embryology; English language and vocal culture, and either 
modern languages, physics, or trigonometry. 

Second year.— Same as the third year of the full course. 

Third year. — Same as the fourth year of the full course. 

Those taking mathematics or physics, during the first year, will be 
required to devote eight hours weekly to laboratory practice, while those 
who take the modern languages will be obliged to practice but two 
hours a week. 

A course of six trimesters^ or two years. 

First year — Fall trimester, — ^Agricultural chemistry ; English lan- 
guage and vocal culture; human and comparative physiology; veterin- 
ary anatomy and physiology, and either experimental mechanics or 
additional laboratory practice in chemistry and veterinary surgery. 
Winter trimester. — Agricultural chemistry; English language and vocal 
culture ; veterinary medicine and surgery ; and either physics, zoology, 
or additional laboratory practice in chemistry or veterinary surgery. 
Spring trimester. — Book-keeping; botany; English language and vocal 
culture; horticulture; veterinary medicine and surgery; and either agri- 
cultural chemistry or embryology. 

Second year — Fall trimester. — Agricultural chemistry ; agTicultural 
and economic botany ; English literature and elocution ; practical agri- 
culture, and vegetable physiology. Winter trimester. — Agricultural 
architecture; agricultural and economic botany; agricultural technology; 
English literature and elocution ; general agriculture ; and horticulture. 
Spring trimester. — Arboriculture ; agricultural mechanics ; architecture 
and rural economy ; practical agriculture ; landscape gardening ; and 
meteorology. 

Text books. — CaldwelFs Agricultural Chemical Analysis, Johnson's 
How Crops Grow, Gray's School and Field Book of Botany, Gray's 
Manual of Botany, Darlington's Useful Plants, Thomas's American 
Fruit Culturist, Kemp's Landscape Gardening, Gamgee and Law's 
Anatomy of the Domestic Animals, Gamgee's Domestic Animals in 
Health and Disease. 



PROGRESS OF INDUSTRIAL EDUCATION. 



477 



COUSSli^ IN MECHANIC ARTS. 

The full course of ticelve trimesters, or four years. 

First year — Fall trimester. — Algebra ; English language, literature, 
and vocal culture ; French, and linear draughting. Wi7iter trimester. — Eng- 
lish language, literature, and v^ocal culture ; French, geometry, and lin- 
ear draughting. Sirring trimester. — Geometry and conic sections 5 French, 
and linear draughting. 

Second year — Fall trimester. — Chemistry; English literature and 
rhetoric; experimental mechanics ; German, and trigonometry and men- 
suration. Winter trimester. — Analytical geometry ; chemistry ; German ; 
physics, and lectures on the strength and preservation of materials. 
Spring trimester, — -Chemistry; differential calculus ; elements of machinery; 
German ; lectures on the materials employed in ijie construction of ma- 
chinery ; and physics. 

Third year — Fall trimester. — Descriptive geometry, with shades, 
shadows, and perspective; integral calculus, and lectures on the tools 
and processes employed in the construction of machinery. Winter trimes- 
ter. — Draughting, with the study of colors ; Peck's mechanics ; the special 
study of the mechanical relations of heat, and building and building 
materials. Spring trimester. — Acoustics and optics ; draughting ; mechan- 
ism, and the machinery of transmission. 

Fourth x^kH-^Fall trimester. — Study of the moving forces employed 
in the arts, with special reference to water-wheels and. steam-engines; 
machine draughting, and lectures on metallurgy. Winter trimester. — Ma- 
chine draughting; moral philosophy; political science, and the study of 
the steam-engine. Spring trimester. — Architecture ; machine draughting, 
and rural economy. 

A course of nine trimesters, or three years. 
First year. — The same as in the full course. 

Second year — Fall and winter trimesters. — The same as in the full 
course. Spring trimester. — Chemistry ; draughting ; the materials used in 
construction ; mechanism and machinery of transmission ; and physics. 

Third year — Fall trimester. — Descriptive geometry ; lectures on tools 
and processes ; the study of moving forces, and physics. Winter trimes- 
ter. — Peck's Mechanics ; the relations of heat, and the study of the steam- 
engine. Spring trimester. — Acoustics and optics ; machine draughting ; 
and i)reparation of thesis. 

The courses are arranged on a basis of three class exercises daily to 
each student; but those who can accomplish more may take additional 
studies. Students who join the labor corps are i)ermitted to substitute 
it for one class exercise. Manual labor is optional with the student, and 
is paid for at its market value. 

Military exercises are made obligatory on all able-bodied students. 
If, however, it appears that a student needs the time required for mil- 
itary drill to earn money for his support in school, he can be excused 
from military exercise. 

The course of study in military science comprises : 1. Military engin- 
eering, 2. The art of war. 3. Military law. The course is entirely 
optional. 

A student cannot receive any degree from the university without 
having passed a satisfactory examination in the course of lectures on 
general agriotdtiM-e, to be given each year. That course is delivered 
this year by J. Stanton Gould. 

By an examination of the various courses of study laid down it will 
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be apparent tliat sucli studies are prominerit as tend to cultivate rural 
tastes, and to create an interest in the scientific and industrial pursuits 
of our country. While the whole number of students in the university 
is five hundred and sixty-three 5 only forty-five are in tlie classical 
course. 

The resident pi'ofessors and assistant professors number thirty. The 
non-resident professors who give courses of lectures on particular sub- 
jects are Louis Agassiz, LL. D. ; George William Curtis, M. A., ; Theo- 
dore W. D wight, LL. D. ; John Stanton Gould ; James Russell Lowell, 
M. A. ; Goldwin Smith, M. A., Oxon. ; Bayard Taylor, M. A. 

The following gentlemen comprise the faculty of agriculture: Pres- 
ident, Andrew D. White, LL. D.; Hon. George Geddes ; George 0. Caldwell, 
B. S., Ph. D. ; Charles Fred. Hartt, M. A. ; James Law, F. R. V. C. ; Albert 
]Nf. Prentiss, M. S. John Stanton Gould 5 Burt G. Wilder, B. S., M. D. ; 
Lewis Spaulding. 

The farm contains two hundred and six acres of rough, strong land. 
With the exception of a few acres it is capable of profitable cultivation. 
A greater variety of good soils can rarely be found within the sam6 
area. The timber is mainly white pine, yellow pine, oak, chestnut, and 
hickory. Among the flowering wild plants the azalea, laurel, hazel, 
and ari)utus are abundant. 

The amount invested in live stock, apart from the Cornell herd, De- 
vons, Durhams, &c., is $1,845; in implements, $563 67 ; in seeds, feed, 
and cuiTcnt expenses for farm products, $1,790 60 ; expense for 8,636^ 
hours' work by students, at 15| cents per hour, $1,329 94; total cost of 
farm products, $3,120 54; wholesale value of farm products, $4,358 50; 
balance in favor of farm products, $1,237 96. 

The farm has been occupied as follows : With hoed crops, 32.69 acres ; 
meadow, ^3G.14 acres ; winter wheat, 13.42 acres ; pasture 22.90 acres ; wood- 
land, 14.41) acres ; orchard, 5.32 acres ; buildings, grounds, and roads, 
21.12 acres. Farm operations were commenced March 16, 1869. 

The whole amount of money paid by the university for the labor of 
students during the year is $8,077 61. ^¥ork is given to them in the 
boarding hall as janitors, carpenters, masons, x^rinters, librarians, sur- 
veyors, farmers, and as common laborers. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 

The act of incorporation, approved Ai^ril 10, 1861, names this insti- 
tution the Massachusetts Institute of Technology, and provides for 
maintaiuing a society of arts, a museum of arts, and a school of indus- 
trial science, and for aiding generally, by suitable means, the advance- 
ment, development, and practical application of science in connection 
with arts, agriculture, manufactures, and commerce. 

The institute shares the benefits of the act of Congress of July 2, 1862, 
giving public lands to the States in aid of instruction in agriculture and 
the mechanic arts. Under an act of the general court of Massachu- 
setts, approved April 27, 1863, it receives from the State one-third 
part of the annual interest or income which may be received from the 
fund created under and by virtue of the 130th chapter of the acts of the 
37th Congress, at the second session thereof, approved July 2, 1862.'' 

I. THE SOCIETY OF ARTB OF THE INSTITUTE. 

The first meeting of this society vv-as held December 17, 1862, Since 
that time it has continued to hold two meetings a month during the 
successive sessions 5 the one hundred and eigbtb meeting having been 
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held January 20, 1870. At tlicso meetings new inventioDS, X)r6(iucts, 
and processes are discussed, written and orrsl communications and dis- 
cussions are made on the condition and progress of the various depart- 
ments of industry, and on the wide range of the applications of science 
to the useful and industrial arts. The society novf numbers between 
three and four hundred members. 

IT. THE MUSEUM OE ARTS OE THE IT-TSTITITTE. 

The collections of this museum are, as yet, almost entirely coniined to 
casts, models, photographs, drawings, and the necessary appliances to 
carry on the instruction in the several professional departments of the 
school of the institute. The collections arc arranged under the follow- 
ing heads : 

The Architectural Museum, — A large number of photographs, prints, 
drawings, and casts has been collected for this department by means of 
a special fund raised for the purpose. This collection includes a number 
of English and French water-colors, mostly of architectural subjects, 
several lithographic publications issued by architectural students in 
Enghmd and ou the continent, and photographs from the competition 
drawings for the foreign oftices, the law courts, and the national gallery 
in London, and others from French competition for public buildings,, and 
from the Concoitrs of the Ecole des Beaux- Arts. 

The collection of casts comprises both architectural details and speci- 
mens of carving and sculpture, illustrating almost every period of art. 

To these coUectioas the following additions have been made by gift : 
A considerable collection ..of photographs and lithographs of great in- 
terest, presented to the Institute by French and English architects, taken 
from their own works and from their drawings. 

A complete series of drawings, mostly presented by Ernst Benzon, 
of London, formerly a merchant of Boston, illustrating the course 
of architectural instruction in the Ecole des Beaux- Arts in Paris, Es- 
qidsses-Esquisses^ Projets Eendiis, Projet d^Ordre, Projet de Construction^ 
Grand Prix de Rome, Envoi de Rome, 

Specimens of modern English stained glass and tilework, partly pur- 
chased and partly presented by the makers, with cartoons and drawings 
illustrating the processes of the manufacture. 

Museum of descriptive geometry and mechanics, — The collections oi 
this museum consist of models in wood, in metal, and in plaster, besides 
lithograi)hs, photograi)hs, and manuscript drawings, arranged for con- 
venience in the following groups. Some of these groups contain one or 
two hundred models, others only a few typical ones ; it is, however, pro- 
posed to add from time to time such as may be required for the purposes 
of instruction. 

Deseriptive geometry. — This group includes models in relief, illustrating 
the problems of position of the point, the right line, and the plane; 
polyhedrons, single-curved, double-curved, and warped surfaces, with 
their sections and intersections, shades, shadows, and reflections. 

Btone-outting. — Models representing grained and cloistered arches^ 
domes, staircases, &c., with detached voussoirs. 

Carpentry. — Models of joints, frames, roofs, centers for bridges, &c. 

Applied mechanics. — Plaster models, exhibiting the strongest forms ot 
beams to resist extension, compression, and flexure ; casts of Saint Ven- 
nant's models, showing the changes of form which prismatic bodies un- 
dergo when subjected to flexure and to torsion. 

Cinematics. — Models of the contrivances for transmitting, transform- 
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ing, and modifying motions in machines^ sucli as wlieel-work, link-work, 
wrapping connectors, cams, &c. 

Machinery, — Models and other illustrations of gas-engines, steam- 
engines, boilers, fire-grates, &c. Through the liberality of Eras- 
tus B. Bigeh)w the museum has been supplied with a number of 
highly finished models made by Schroder, of Darmstadt, representing 
the parts of machhies, such as axles, cranks, eccentrics, cross-heads, &c., 
liftiug machines, such as crab-engines, cranes, pumps, presses, &c., and 
hydraulic motors, such as water-wheels and turbines, and a water-pres- 
sure engine. 

Manuscrijji draivings. — These include Projcts dc Goncoiirs of the JBcole 
des Fonts et Chaussees in Paris ; also those relating to descriptive ge- 
ometry and the construction of machines, given at the Polytechnic 
School at Carlsruhe. The collections also comprise about twelve hun- 
dred lithographs, including models for linear design and perspective, and 
for shading and tinting in India ink and water colors. Portfolio of the 
Corps des Fonts et Chaussees, 

Mining engineering, — This department contains a typical set of models 
of mining machinery, chiefly from Freiberg, Saxony. They are designed 
maiuly to illustrate the principles of the various processes of mining 
and ore-dressing, but combine also the latest improvements in ma- 
chines. The collection of ores and vein stores is constantly receiving 
additions from the various mining regions. This department also con- 
tains the very valuable scientific Ubrary and the large and well -selected 
geological collection of the late Professor Henry D. Rogers, of the Uni- 
versity of Glasgow, and presented to the Institute by Mrs. Itogers. 
This collection is made up chiefly of fossils and rock specimens from 
American localities. Accompanying this collection are many diagi^ams 
and maps of great value for the lecture room. The departments of civU 
engineering, chemistry, and physic contain large and well-selected col- 
lections of apparatus and instruments, which are rapidly increasing, 

III. THE SCHOOL OF THE US^STITUTE. 

This school was opened in February, 1864, and now contains over two 
hundred students. It provides a four years' course of scientific and lit- 
erary studies and practical exercises, embracing pure and applied math, 
ematics, the physical and natural sciences, with their applications, draw- 
ing, the English language, mental and pohtical science, French and 
German. The course is so selected and arranged as to ofier a liberal 
and practical education in preparation for active i)ursuits, as well as a 
thorough training for the professions of the civil and mechanical en- 
gineer, chemist, metallurgist, engineer of mines, architect, and teacher 
of science. All the studies and exercises of the first and second year 
are pursued by the whole school. At the beginning of the third year 
each student selects one of the following special courses of study : 1. A 
course in mechanical engineering. 2. A course in civil and topographi- 
cal engineering. 3. A course in chemistry. 4. A course in geology and 
mining engineering. 5. A course in building and architecture. 6. A 
course in science and literature. These courses difter widely, but certain 
general studies are common to them all. It is intended to secure to 
every student, whatever his special course of study, a liberal mental devel- 
opment and general culture, as well as the more strictly technical educa- 
tion which may be his chief object. The conrse in science and litera- 
tare diti^rs from the others in not having so distinctly a professional 
character. It offers a sound education, tbuuded uijon tlie sciences and 
modem literature, and furnishes, with its wide range of elective studies, 
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a .suitable preparation for any of the departments of active life, or for 
teaching science. The institute also provides courses of evening in- 
struction in the main branches of knowledge above referred to, lor per- 
sons of either sex who, being unable to study during the day, desire to 
avail themselves of systematic evening lessons or lectures. 

To be admitted to the first year's class the student must have attained 
the age of sixteen years, and must pass a satisfactory examination in 
arithmetic, so much of algebra as precedes equations of the second de- 
gree, plane geometry, English grammar, and geography. 

In order to enter the second year's class, the student must be at least 
seventeen years of age, and must pass a satisfactory examination upon 
the first year's studies, besides passing the examination for admission to 
the first year's class ; and a l&e rule applies to the case of students 
seeking admission into the classes of the succeeding years. 

A knowledge of the Latin language is not required for admission ; 
but the study of Latin is strongly recommended to young men who pro- 
pose to enter this school. 

Examinations for admission to the first year's class are held on the 
first Monday in June, and on the Thursday preceding the first Monday 
in October, at 9 a. m. 

To make the opportunities of instraction as widely accessible as pos- 
sible, students will be allowed to enter special divisions of any one of the 
courses ; as, for example, the classes of mathematics, of engineering, of 
chemistry, of physics, or of mining and metallurgy, on giving satisfac- 
tory evidence that they are prepared to pursue such special studies with 
advantage. 

The experience of the past year has resulted in the following course 
of instruction : 

First year. 

Mathematics. — Algebra; solid geometry, mensuration; plane trigonom- 
etry; applications of trigonometry to navigation. Physics, — Sound; heat. 
Chemistry. — Experimental study of general inorganic chemistry. Eng- 
lish.-— Qom^o^iXion ; history and structure of the language. German. — 
Grammar and translation. Descriptive geometry. — Problems of position 
relative to the point, the right line, and the plane. Mechanical drawing. 
— Use of instruments, water-colors, and India-ink; graphical construc- 
tion of problems in geometry, trigonometry, and descriptive geometry. 
Free-hand drawing. — With chalk and crayons; machinery; ornamenta- 
tion. 

Second year. 

Mathematics. — Spherical trigonometry ; analytic geometry of two and 
three dimensions ; first principles of the difierential and integral calcu- 
lus. Descripti/ve astronomy. — The earth; the sun; time; gravitation; the 
moon; planets; comets; nebulai; constellations. Surveying. — Field-work; 
plotting surveys ; computing areas; plans. Physics. — Light; magnetism; 
electricity. Chemistry. — Qualitative analysis; organic chemistry. Eng- 
lish.— (uompo^ition ; reading ; history of the language. German. De- 
scriptive geometry. — Projections; perspective; shades and shadows. Me- 
chanical draiving. — Geometry; perspective and isometric drawing. Free- 
hand draicing. — Machinery; ornamentation; landscape. 

Third year. 

I. Coarse in mechanical engineering. 

Mechanism.. — The principles of machinery. Mathematics. — ^Differen- 
tial iind integral calculus; analytic mechanics. Applied mechunics.~ 
31 
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Strength of materials ; friction and rigidity ; cinematics ; dynamics oi 
solids ; hydrostatics and hydro-dynamics; thermo -dynamics ; usefnl effect 
of machines. Descriptive geometry. — Applications to masonry, carpen- 
try, and machinery. I>rawing. — Machinery. Physics, — Laboratory prac- 
tice. Geology, — Physiographic geology; lithology; outline of geological 
history; dynamical geology. English, — Logic; rhetoric; history of Eng- 
lish literature. ConstitiiUoncd history, — England and the United States. 
German, 

II. Course of civil and topographical engineering. 

Engineering, — Survey, location, and construction of roads, railways, 
and canals; measurement and compulsation of earth -work and masonry; 
supply and distribution of water; drainage; hydrographical surveying; 
river and harbor improvements ; field practice. Mathematics. — Differen- 
tial and integral calculus; analytic mechanics. Applied mechanics, — 
Stress, stability, strength and stiffness. Spherical astronomy, — Higher 
geodesy ; latitude and longitude. Bescriplive geometry. — Applications to 
masonry/ and carpentry. JDraivim^. — Plans, profiles, elevations, sections, 
&c. Physics, — Laboratory practice. Geology. — Physiographic geology ; 
lithology ; outline of geological history ; dynamical geology. English, — 
Logic; rhetoric; history of English literature. Constitutional history.— 
England and the United States. German, 

III. Course in chemistry. 

Ind/ustrial chemistry, — Study of chemical manufactures, glass, pottery, 
soda-ash, acids, soap, gas, &c.; the arts of dyeing calico, printing, tan- 
ning, brewing, distilling, &c. i¥etfl^?^fr(/'?^'.— Metallurgical processes, 
constructions, and implements. Assaying, — Wet and dry ways. — Be- 
scriptive and determinative mineralogy, — Use of the blow-pipe. 

The foregoing studies are elective ; each student must select one or 
more of them. The following studies are required: 

Quantitative chemical analysis, — Laboratory practice. Drawing, — 
Chemical or metallurgical apparatus ; plans of works. Physics, — La- 
boratory practice. Geology. — Physiographic geology; lithology; out- 
line of geological history ; dynamical geology. English. — Logic ; rhet- 
oric; history of English literature. Constitutional history, — England 
and the United States. French.^ (or Spanish.) Gerraan, 

lY. Course in science and literature. 

Mathematics. — Differential and integral calculus ; analytic mechanics. 
Chemistry, — Quantitative analysis; pure and applied chemistry. P%- 
sics, — Physical research. Architectural design, — The elements of design ; 
the principles of composition ; exercises ; the study of executed works. 

The foregoing studies are elective; each student must select one or 
more of them. The following studies are required : 

History. — Guizot's Histoiro Generale do la Civilisation en Europe. 
Drawing. — Subjects determined by each student's choice of studies. P%- 
sic5.--Laboratory practice. Oeo^o^/?/.— Physiographic geology ; lithology ; 
outline of geological history; dynamical geology. English, — Logic; rhet- 
oric; history of "English literature. Constitutional history. — England and 
the United States. French^ (or Spanish.) German. 

Fourth year, 

I. Course of mechanical engineering. 

Jfactoe5.— Strength and proportions of the parts of a machine, hand 
machinery, cranes, derricks, pumps, turn-tables, &c. Motors. — Hy- 
draulic motors; water-wheels; water-pressure engines; power and 
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strength of boilers. Btecm engines. — Stationary, locomotive, marine, 
air, and gas engines. Building materials. — Stones, bricks, mortars, and 
cements. Descriptive geometry. — Applications to masonry, carpentry, and 
machinery ; modeling. Drawing. — Machines, working plans, and projects 
of machinery, mills, &c. Political economy. Natural history. — Zoology, 
physiology. French^ (or Italian.) German. 

II. Course in civic and topographical engineering. 

Engineering. — Structures of wood : Framing, trusses, girders, arches, 
roofs, bridges. Structures of stone: Foundations, retaining walls, 
arches, bridges. Structures of iron : Foundations, beams, girders, 
columns, roofs, bridges ; field-practice. Machinery and motors. — Hand 
machinery, water-wheels, boilers, steam-engines. Building materials. — 
Stones, bricks, mortars, and cements. Descriptive geometry. — ApplicPw- 
tions to masonry and carpentry. Drawing. — Plans, profiles, elevations, 
sections, &c. Political economy. Natural history. — Zoology and physi 
ology. French^ (or Italian.) German. 

III. Course in chemistry. 

Chemistry. — Pure and applied ] quantitative analysis 5 preparation of 
chemical products; special researches. Building materials. — Stones, 
bricks, mortars, and cements. Drawing. — Apparatus, machinery, and 
plans of works. Political economy. Natural history. — Zoology and 
physiology. French^ (or Italian.) German. 

IV. Course in mining engineering. 

Mining. — The useful minerals, modes of occurrence, prospecting, bor- 
ing, blasting, sinking shafts, timbering, walling and tubbing, driving 
levels, methods of mining, ventilation, lighting, winding machinery, 
ladders, and man-engines, underground transportation, pumps, dress 
ing and concentration of ores, crushers, stamps, washers, amalgama- 
tors, &;c. ; details of American mining. Machinery and motors. — Hand 
machinery, water-wheels, boilers, steam-engines. Fnginecring. — Struc- 
tures of vfood, stone, and iron : Foundations, walls, arches, domes, 
beams, trusses, girders, rools. Chemistry. — Quantitative analysis ; labor- 
atory practice. Geology. — Historical geology; paleontology 5 detailed 
study of American geology. Building materials. — Stones, bricks, mor- 
tars, and cements. Draicing. — Geological maps and sections; plans and 
sections of mines, quarries, and other open workings; mining machinery 
and implements. Political economy. Natural history. — Zoology and 
physiology. French^ (or Italian.) German. 

y. Course in building and architecture. 

Architectural design. — Exercises in composition ; history of architect- 
ure ; the other arts of design. Professional practice. — Specifications ; 
contracts ; estimating and measuring ; superintendence. Draiving. — Ar- 
chitecture, landscape, and the human figure; iithogTcii)hy and etching; 
modeling; drawing from memory. Engineering. — Structures of wood, 
stone, and iron : Foundations, walls, arches, domes, beams, trusses, 
girders, roofs. Descriptive geometry. — Applications to masonry and car- 
pentry. Warming^ lighting^ ventilating^ acoustics, — Lectures. Biuilding 
materials. — Stones, bricks, mortars, and cements. Political economy. 
Natural history. — Zoology and physiologj^ French^ (or Italian.) Ger- 
man. 

VI. Course in science and literature. 

The higher mathematics. Chemistry. — Special researches. Physics.'^ 
Special researches. Architectural design. — Exercises in comi^ositiou j 
history of architecture; tbe other arts of design. 
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The foregoing studies lire elective; the following studies nre re- 
quired: 

Mental science. Building materials. — Stones, bricks, mortars, iind ee- 
ments, Bratcimj, — Subjects determined by each student's choice of 
studies. Folitical economy. Natural Jiistory,— ^Zoology and physiology. 
French^ (or Italian.) German, 

The officers of iostruction are as follows : 

William B. Eogers, LL. D., president; JohnD. Eunkle, A. M., Ph. i)., 
jjresident pro ^mj;or^, and Walker professor of mathematics and me 
chanics ; William B. Eogers, LL. D., professor of geology ; Frank H. 
Storer, S. -B., professor of general and analytical chemistry ; John M. 
Ordway, A. M., professor of metallurgy and industrial chemistry ; Cyrus, 
M. Warren, S. B., professor of organic chemistry ; William P. Atkinson, 
A. professor of English language and literature; Ferdinand Bocher,. 
professor of modern languages ; John B. Henck, A. M., Hayward pro- 
fessor of civil and topographical engineering ; William Watson, Pl^. D., 
professor of descriptive geometry and mechanical engineering ; William 
R. Ware, S. B., professor of architecture; George A. Osborne, S. B., 
professor of astronomy and navigation ; Alfred P. Eockwell, A. M., pro- 
fessor of mining engineering; Edward C. Pickering, S. B., Thayer pro- 
fessor of physics; Samuel Kneeland, A. M., M. D., professor of zoology 
and physiology ; Henry L. Whiting, United States Coast Survey, pro- 
fessor of topography; Henry Mitchell, A. M., United States Coast Sur- 
vey, professor of physical hydrography ; John Trowbridge, S. B., assist- 
ant professor of physics and superintendent of drawing ; John A. Whip- 
ple, instructor in photography ; Ernst Schubert, instructor in free-hand 
and machine drawing ; Albert F. Hall, graduate of the institute, in- 
structor in mechanical and plan-drawing ; Kobert H. Eichards, gradu- 
ate of the institute, instructor in assaying and qualitative niuilysis ; Wil- 
ham E. Mchols, graduate of the institute, instructor in determinative 
mineralogy and general chemistry ; Francis W. Chandler, assistant iu 
architecture; J. Noroth, assistant in German; Hobart Moore, instructor 
in military tactics; George A. Osborne, secretary of the faculty. 

The degrees or diplomas corresponding to the leading departments oi 
the school are as follows : 1. A degree in mechanical engineering ; 2. In 
civil and topographical engineering; 3. In chemistry; 4. In geology 
and mining engineering ; 5. In building and architecture; T). In science 
and literature. 

Evening courses of instruction are given to persons of either sex 
who are prevented from availing themselves of scientilie iustiuiction 
during the day, but are desirous of pursuing such studies in a sys- 
t^ematic way, by the aid of afternoon or evening lessons and lectures. 
It Avill embrace a number of distinct courses, more or less varied from 
year t© year by the omission or interchange of particular subjects, but 
including, in their entire scope, instruction in mathematics, physics, 
chemistry, geology, natural history, the English and other modern lan- 
guages and literatures, navigation and nautical astronomy, architectm^e, 
and engineering. 

The trustee of the Lowell Institute has established, under the super- 
vision of the Institute of Technology, courses of instruction Qi)en to stu- 
dents of eith.er sex, free of charge. 

The conditions of attendance on these gratuitous courses are as fol- 
lows : 1. Candidates must have attained the age of eighteen years. 2. 
Their applications must be made in writing, addressed to the secretary ot 
the faculty, specifying the course or courses they desire to attend, men- 
tioning their present or prospective occui)ations, and, where the coarse 
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IS of a nature demanding preparation, stating the extent of tlieir pre- 
liminary training. 3. The number of students in each class is necessarily 
limited. The selection will be made under the direction of the faculty. 
4. It is expected that all persons attending these courses will cheerfully 
comply with the regulations prescribed for the class or lecture room. 

THE BUILDINa OF THE INSTITUTE. 

The building of the institute is located on Boylston street, between 
Berldey and (Clarendon streets, on a square given by the State to the 
institute and the Boston Society of Natural History. This square is the 
second one from the public garden. The building is 150 feet by 100 feet 
on the ground, and 85 feet "high. It stands upon about 1,500 spruce 
piles, twenty-four feet in length, driven to a firm bearing upon the solid 
clay. The underpinning is of black granite, laid in cement mortar. 
Above the level of the ground rises a rusticated basement of Eockport . 
granite, crowned by a deep scotia belt, upon which commences the su- 
perstructure of Connecticut free-stone and pressed brick. 

The first story has a massive arched fenestration, and forms a base, 
surmounted by a moulded string-course, and a blocking-course, upon 
which rests the principal order of Corinthian pilasters, on the frieze 
^f the entablature of which are chiseled, in raised stone characters, the 
names Archimedes, Newton, Lavoisier, Franklin, Bowditch, and others 
known to science. Each lateral elevation shows a recessed bay contain- 
ing five windows, the pavilion at either end having the ornamental win- 
dows of the second story surmounted by oval lunettes. A balustrading 
above the enriched cornice crowns the whole. 

The building is approached by a fine flight of granite steps arbout forty 
leet in width, from which, by a "deeply recessed door-way and vestibule, 
access is gained to the Ionic entrance hall. 

Rusticated free-stone piers support a tetrastyle portico, on a level with 
the second floor, which supports a richly-wrought entablature, crowned 
by a pediment, designed to contain an allegorical bas-relief, represent- 
iiig the Genius of Art ^bestowing her fiivors upon inventors and me- 
clianics, who are in the act of x)resenting the results of their skill for 
her consideration. This pediment is surmounted by a stone pedestal, 
intended for the support of a colossal statue of Minerva,, as patroness of 
art, and typical of the purposes of the institute. The architect is Wil- 
liam G-. Preston, of Boston. 

1. The basemen t floor. — This floor is devoted to chemistry and its va- 
rious applications. The central hall contains a chemical supply room, 
a clothes room, and a broad flight of stairs leadmg to the floor above. 
Under these stairs are water-closets and urinals. Directly under the 
entrance hall, on the floor above, are the boiler, engine, x'ontilating 
fans, and space for the storage of coal. Beginning now at the south- 
west corner on Boylston street, we find a x)rivate laboratory, comiolete 
in itself, for the use of the professors and such advanced students as 
are able to assist or to undertake investigations on their own account. 
From this we pass into the laboratory of general and qualitative chen]- 
istry. This room contains tables for fifty-two students, each table being 
supplied with a sink, gas-, water, and a double set of dra wers and cuj)- 
boards for apj)aratus ; thus aflbrding accommodations, in two sections, 
for a class of one hundred and four students. This room is also sup- 
plied with small portable apparatus boxes, by means of which its'ca- 
pacity may again be doubled. 

Adjoining this is the quantitative laboratory, furnished in a manner 
similar to the qualitative room, with such additional appliances as the 
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nature of the work demands. Fi^oiru this we enter the weighing room, 
the blow-pipe room, for the study of determinative mineralogy, and the 
chemical store-room. Grossing the hall we come to the carpenter's 
shop, and then to the metallurgical laboratory. This room contains a 
Griffin's gas furnace, a small reverberatory furnace for roasting ores, three 
furnaces for crucible operations, a kettle for sand-bath or for melting 
the more fusible metals, a small forge, a screw press, two cupelling 
furnaces, a bench for combustions, and bins for wood, coke, charcoal, 
anthracite, and bituminous coal. The floor of this room is laid with 
brick. We next come to the chemical lecture room, which will seat 
about one hundred and fifty. The floor of this room is so curved that 
each row of seats is on the same level, and sufficiently elevated above 
the row in front of it to make each seat equally available for the pur- 
pose of seeing. Connected with this is the assistant's laboratory, or 
lecture room, in which all the preparations for the lectures are made. 
The rooms on this floor are 12 feet high. 

2. Floor of first story, — From the entrance hall on this floor, we pass 
into the president's office on the left, and the secretary's office on the 
right. From the president's office vro enter the physical lecture room. 
The seats in this room are arranged in substantially the same manner 
as the chemical lecture room already described. Adjoining is a physi- 
cal laboratory through vfhich we pass into a second room devoted to the 
same purpose. The wails of these rooms are cased for apparatus, and 
tables for laboratory worli, properly supplied with water and gas, oc- 
cupy the central portions of the rooms. 

The remaining rooms of this floor are the geological museum, in 
which the lectures on geology and mining engineering are also given ; 
and the society of arts room. The rooms of this story are 16^ feet 
high. 

3. Floor of the second story, — The Boylston street end of this floor is 
divided into five lecture, or recitation, rooms, mainly devoted to the 
mathematics, civil and mechanical engineering, English and other mod- 
ern languages, astronomy, history, &c. The. northerly, or Newbury 
street, end of the floor contains the great lecture hall, 92 by 65^2 ^^^^^ 
and 27 feet in height. The five lecture rooms on this floor are 15g feet 
in height. 

4. Floor of the lialf story, — There are five rooms on this floor 10 feet 
high, corresponding to the five on the floor below. Three of these 
rooms are devoted to the architectural museum the fourth is a model- 
ing room in which students in the architectural and the engineering de- 
partment are required to model, in plaster, designs and constructions in 
their professional workj and the fifth a museu7ii r<iid 'c^{3tnre room in 
natural history. 

5. Floor of the third story, — The five outer 8!;y-ligiited rooms of this 
floor are occupied by the drawing department, aiul the sixth room, over 
the central i^ortion of the great lecture hall, is devoted to the museum 
of descriptive geometry and mechanics. The height of these roomi-; 
is 12| feet. ' ^ 

6. The floor of the fourth^ or Imiternj story. — This floor is 43| feet wide, 
and 11 feet in the clear. The front end contains six studies of profess- 
ors; the rear end is divided into two long rooms each 65 by 21f feet, 
well lighted on the sides, sky-lighted in the center, and well adapted to 
drawing, or any work requiring the best light. The interior of the 
building is entirely finished, with the exception of the great hall, which 
it is the intention of the institute soon to complete. With a narrow 
gallery on two or three sides^ this hall wiH seat 1,200 to 1,500 persons. 
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Ou tliG top of a 20-incli cross-section wall, extending from foundation 
to roof, is erected an observatory from which a large number of coast 
survey stations are visible, whicli are used in the instruction in triangii- 
lation and geodesy. 

A second building is yet to bo built for the museum of the institute 



THE BOOKS OF THE YEAR. 

It is not intended to furnish a criticism of current agricultural litera- 
ture to show its errors, teachings of doubtful utility, or other shortcom- 
ings ; it is still further from the design of this paper to give a blind or a 
servile commendation of new books; but it is deemed eminently proper 
to give to the millions of readers of the Report of Agriculture an idea of 
the progress of American agricultural literature. Formerly the agricul- 
tural books published in this country v/ere either foreign or an adaptation 
of European publications to the supposed wants of this country. Our 
agricultural authors are now offering works of greater originality, and 
better adapted to the requirements of our soil, climate, and modes and 
appliances of culture. 

It is the aim of this review to give the general scope and tenor of the 
work examined, present a glicapse of its characteristic features, make 
an illustrative citation, and thus afford the means of judging of its 
practical character and tendency. It is at least important that all por- 
tions of the country to which this volume penetrates should be furnished 
with a complete list of the publications of the year, with some idea of 
their contents; and publishers of new books are respectfully requested 
to make a prompt notification of their issues, that no omissions may 
occur in the annual review. 

PEA31 Cultukt: vor PEoriT. Bv P.T. Quimi, practical liorticuiturist. IB-. 136 pa,g6S. 
Nc\Y York : The Tribune Association. 1889. 

Considering the immense number of pear trees that have been sold 
the last twenty years, and the excellent varieties of fruit that have been 
brought into notice, of both native and foreign origin, it is surprising 
how few really fine, healthy, vigorous pear orchards can be found in 
any part of the country. On the contrary, feeble, misshapen, unpro- 
ductive trees are to be seen in all localities ; and Mr. Quinn thinks that 
where one has made the culture of this fruit profitable, live can be found 
who have utterly failed in it. To remedy this evil, and to furnish intel- 
ligent directions for raising pears, he has written this work, which is 
based on the results of his own successful experience of more than a 
dozen years. The art of growing trees that will produce choice fruit 
he considers very simple when once understood. Too many have 
thought that a pear tree once in place would take care of itself without 
further care. Sufficient regard lias not been paid to the importance of 
the aspect of the orchard, the habits of the trees, or the composition of 
the soil. 

The most suitable situation for a pear orchard is one with a north-east- 
ern aspect, on rising ground where but little is to be apprehended from 
late frosts while the pear is in blossom. Mulching with salt hay, straw, 
long manure, or other litter in the fall is recommended to retard the 
swelling of the buds and to prevent alternate freezing and thawing. 
When exposed to high winds it is well to shelter orchards with belts of 
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evergreens of rapid growth. A heavy soil, or one that is sandy, witli a 
retentive subsoil, is unsuitable, without underdraining, for pear culture. 
Different modes of draining are given. 

After an experience of fourteen years Mr. Quinn concludes that, with 
a single exception, the culture of dwarf pears in an orchard is a failure. 
The exception is the Duchesse d'Angouleme on a quince stock. This 
variety often be(3omes a standard by pushing out roots from the pear 
stocks; but on quince roots it is more productive and profitable than 
when planted on pear roots. One-year-old trees, low-trained and stocky, 
are preferred to old and spindling ones; and none should ever be pur- 
chased from irresponsible tree peddlers. 

On the question, whether spring or autumn is preferable for trans- 
planting trees, there has been a diversity of opinion among cultivators 
In Mr. Quinn's pear orchards of several thousand trees, about one-hall 
were set out in the fall and the other in the spring, and, except in a 
few cases, with but little noticeable difference. More depends on the 
condition of the tree and the thorough preparation of the soil than on 
the time of planting. Fall planting has this advantage, that persons 
are not then so much hurried with other work as in the spring, and the 
planting is more carefully done. A large subsoil plow should be run 
several times through the ground where the trees are to be planted, 
until the soil for two or three yards on either side of the center line is 
completely pulverized, which will leave it in fine condition for the roots 
to penetrate, lessening the expense of making holes and leaving but 
little to be done with the spade. The roots must be carefally drawn 
out at right angles with the body of the tree, all bruised or broken ones 
having been previously cut off with a sharp knife. 

In making a selection of varieties to plant, Mr. Quinn advises that it 
be confined to five or six well-known sorts, instead of trying the numer- 
ous kinds on nurserymen's catalogues, and says, if he had confined his 
selection at the start to five instead of fifty varieties, he should be sev- 
eral thousand dollars better off. In an orchard of five hundred trees 
he would plant not less than one hundred of the same kind. Of course 
no one list will answer for all parts of the country; but for the New 
York market, after an experience of fifteen years, lie has reduced his 
original assortment of fifty varieties to the eight following, viz : the 
Bartlett and Doyenne Boussock for summer; the Duchesse dAngou- 
leme, Beurre Clairgeau, and Seckel for autumn; and the Beurre dAnjou, 
Lawrence, and Vicar of Winkfiekl for winter; all standards, except the 
Duchesse dAngouIeme. 

The best form for pruning i)ear trees is the xjyramidal or conical, as 
it brings the largest surface of limbs nearest the ground^ the tree suffers 
less from heavy winds, the trunk is less exposed to the direct rays 
of the sun, fruit-spurs are formed on the main branches near the body 
of the tree, which thns sustains more weight with less injury, and the 
fruit can be easily thinned and gathered. Some varieties naturally 
take the pyramidal form. One year from the time of budding, the young 
tree consists of a single upright shoot, with the largest bud%s at 1>lie top ; 
one-half of this growth should be cut ofi', which will develop numerous 
side branches. To encourage the growth of wood and build up the 
tree, the general pruning should be done in March and April. 

To change the habits of the tree from wood-making to fruit-maki»g, 
select young shoots, tie them in a loose l^not, bending them into the 
form of a boAV or ring, as is sometimes done with grape vines, and fruit- 
spurs will certainly appear within two years. The rationale of this 
seems to be that whatever tends to cause rapid diffasion of Hie sap 
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and secretions of any plant causes also the formation of leaf-buds instead 
of flower-buds; and, on the contrary, whatever tends to cause an accu- 
mulation of sap and secretions has the effect of producing flower or 
fruit buds in abundance; so that a flower-bud is only a contracted 
branch. By thus arresting the motions of th^ fluids and secretions in 
a tree we promote the production of flower and fruit-buds. This is an 
important fact. Pear trees in some cases are wholly barren of fruit for 
a dozen years, though they appear to be \agorous and perfectly healthy. 

Unfermented manures should never be used in the holes or around 
pear trees when planted. Chemical analysis of the pear tree shows 
that barn-yard manure, composted with muck and the salt and hme 
mixture, is valuable in producing both fruit and wood. Professor 
Mapes applied 400 to 600 pounds superphosphate of lime, mixed with 
twice its bulk of earth, as a top-dressing harrowed in and around the 
trees, with great success, having fine healthy trees and abundant crops. 
Mulching with charcoal dust, or coarse meadow or salt hay, promotes 
the growth of both wood and fruit. Salt hay also keeps the surface 
moist and prevents the growth of weeds. 

Yaluable suggestions are given in regard to picking, handling, sort- 
ing, and packing the fruit, upon which, after all, success in fruit culture 
depends. By carefulness in these particulars the fruit sells for double 
the price it otherwise would command. New half- barrels are recom- 
mended for choice fruit, which thus commands a higher j)rice for hotel- 
Iveepers and fancy fruit-dealers. It is poor economy to save ten cents 
in buying a soiled second-hand flour barrel when new ones can be had. 

The book concludes with a plan of an orchard-record, and directions 
for propagating, budding, and grafting, with practical hints on the gen- 
eral management of pear trees in regard to blight, insects, curcuiio, &c. 

TiiK Green-iiouse as a WiXTEii Garden : A manual for tlie amateur ; with a list of 
suitable i)lants and their mode of culture. By F. E. Field. With a preface by W. C. 
Bryant. 16^. 86 pages. New York : G. P. Putnam & Sou. 1869. 

The increasing taste for flowers, and the improved and cheaper methods 
of constructing green-houses, have led to a large increase in their number 
within a few years. The little practical hand-book of Mr. Field is ad- 
mirably adapted to those whose means or whose desires lead them 
to content themselves with a green-house on a small scale, to which they 
can give tlieii; personal attention. Mr. Bryant introduces the author to 
American readers as a friend who owned a small green-house in Eng- 
land, which he managed with such ingenuity and shccess, without en- 
croaching on his regular business pursuits, as to take an unusually large 
proportion of the prizes at the horticultural exhibitions of his neighbor- 
hood. 

Without pretensions to the elaborate character requisite for profes- 
sional gardeners having charge of spacious conservatories, this little 
worlc embraces all the information necessary to the amateur cultivator. 
In the space of less than eighty pages it discusses the proper aspect 
and construction of a green-house and its general arrangement, the dis- 
eases of plants, a list of the most desirable annual, herbaceous, and bulb- 
ous-rooted i>lants for an amateur's attention, suitable composts, the best 
methods of striking cuttings, &c. The work is no abridgment of nny 
larger one, but gives the results of the author's own successful expe- 
rience, and shows liow all who have a love for the cultivation of exotic 
plants can indulge their taste at a moderate expense, and by the simplest 
and most economical methods. 

The proper exposition for a green -house is a little east of south, the 
morning*' sun being more desirable than the afternoon, and the greatest 
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amount of simsliine possible must be secured. Tlie simplest form of the 
house is the lean-to, without side-lights, in which many flowers can be 
successfully grown; an oblong is better than a square shape, as more con- 
venient for reaching and arranging plants ; a structure of wood is prefer- 
able to one of iron. It should be kept as low as possible, as everything 
thrives better near the glass. A good ventilation from back to front, 
over the tops of plants, is important. The glass, if large panes are 
used, will require but few laps, and these must not exceed one-eighth of 
an inch, lest the moisture which lodges in them should break the glass 
in frosty weather. The proper slope of the roof is an angle of about 45°, 
which affords the greatest amount of sunshine when most needed. 
Heating by hot water is undoubtedly the best mode, but it requires 
an extensive apparatus, and is not considered economical in the matter 
of fuel. 

The bas?ls of the soil for all plants, excex)tiiig those requiring pure 
peat, is a hazel-colored loam, the top-spit of good turf land, well filled 
with fibrous roots, which should be laid in a heap. It is fit for 
use as soon as the grass is dead, the roots remaining in the shape 
of fiber. Horse or cow dung, thoroughly rotted down till it becomes 
a black friable mold, will also be needed. Charcoal, bro]4:en to the 
size of a pea, is advantageously used in the compost for almost all plants. 
English gardeners think it adds riclmess to the colors of flowers, and 
it is surprising how the roots will cling to it. For striking cuttings, 
clean, sharp, light-colored sand is necessary. 

Directions for the general management of a green-house, in all its de- 
tails, are given ; and the list of the most desirable plants, thirty or forty 
in number, for an amateur to cultivate, is quite useful to beginners. 

Resources of the Soutiierin' Fields and Forests, Medical, Economical, and 
Agricultural ; bi3ing also n medical botauy of the Soiitliern States ; with practical 
informatio]! on tho useful properties of tJio trees, plants, and shi'ubs. By Francis 
Peyre Porehor, M. D. Charleston. S. C. : V/all-ier, Evans & Cogswell. 8°. 733 pages. 

Dr. Porclier was formerly a surgeon in charge of the city hospitals of 
Charleston, and during the late war v/as directed to prepare a book on the 
medical plants of the South, as expedients, for the information of the 
physicians and surgeons of the confederate army, while suffering from 
the pressure of war and the blockade. This work is a new edition, re- 
vised and largely augmented, giving an exhaustive view of tlic resources 
of the southern fields and forests, with reierencc to their purposes of 
utility, medicine, arts, sciences, and mechanics. It is not a strictly 
medical work, but contains also notices of the most important textile 
fibers, grains, frnits, oils, resins, grasses, materials for making paper, 
cordage, «&c., to be found in the Southern States. The southern flora is 
extraordinarily rich. The teeming products of every variety of soil and 
climate, from Maryland to Floridn, and from Tennessee to Texas ; the 
Atlantic coasts, with their marine growth ; the mountain ridges of the 
interior 5 the semi-tropical productions of Florida and Louisiana, with 
the rich alluvia of the river-courses, all contribute to swell the lists and 
produce a wonderful exuberance of vegetation. These States occupy 
almost the whole of the temperate zone in the Western hemisphere. 
With a genial sun, enduring extremes of neither heat nor cold, they are 
rich in natural resources, and possess a variety of soil and a range of 
temperature affected by the presence of both sea and mountain. Thii 
author^s " Sketch of the Medical Botany of Soutli Carolina,'' published 
in 1840, embraces notices of 410 species, out of 3,500, possessed of 
medicinal or economic value, of which but a very few are exotic ; and 
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in the present work, full descriptions are given of six to seven li]:iiidred 
plants peculiar to South Carolina that are useful in medicine and the 
arts. 

Dr. Porcher urges the importance of draining the marshes and swamps 
of the Southy particularly those near the cities and along the river- 
courses. In the exhaustion of this section produced by the rebellion, and 
the trtosition state of labor, this work cannot be done by the separate and 
isolated efforts of planters and farmers ; but a general system of drain- 
age should be undertaken as a public work by the State. Operations 
should be commenced on the inland swamiDS, each of which presents an 
independent problem to the civil engineer. Along the coast, at a dis- 
tance of forty miles from the sea, there is a rise of about twenty feet 
above the general tide level, giving a fall of half a foot to the mile, 
which, the doctor asserts, from his own experience, is sufficient for 
thorough and perfect drainage. Alluding to the beneficial results that 
have followed the great draining operations in Holland, Belgium, and 
England, he adds that the French also have drained and reduced to 
successful cultivation large tracts of unhealthy regions in Algeria, 
which now produce all the semi-tropical fruits, grains, &c., in suhicient 
quantities beyond home consumption to ship largely to other coim tries. 
And in Italy the picturesque and fertile valley of the Chiana, smiling 
in peace and plenty, strewn with villas and farm-houses, and intersected 
by the best constructed roads always so indicative of wealth and abund- 
ance — a valley which now supplies all Tusca.ny with corn, wine, and 
oil — was once a pestilential and deserted region, and noted in the 
earhest times for its insalubrity. In this connection Dr. Porcher 
says: 

The simplest plan for draining the secondary or inland swamps is to run a straight 
central canal through them, which removes the obstructions caused by logs and mud 
flats, and takes off the main body of water. A canal or drain should also be made on each 
side, to receive the water coming in from surrounding high lands. The uuderground 
Bystem of draining with tiles, generally practiced in England and on the continent, 
is applicable in this country only to a limited extent at present. 

The lands throughaut a large portion of the South are quite rich enough for every 
purpose, and wo need not go to the West or elsewhere in quest of better soil. Since 
emancipation, immigrants from Europe may bo employed in these public works now 
proposed. The cuttmg down of trees, and exposing the surface to the almost constant 
action of the sun, will subject it to the important agency of evaporation. The removal 
of the causes of malaria wiU be the result ; and if complete exemption of the sickly 
portions of the State from its baneful influences, and from periodical fevers, by which 
white labor is made possible, is not secured, yet the hygienic condition of the whole coun- 
try will, at least, be improved, and the wealth and happiness of our citizens generally 
enormously increased. 

By draining our swamps, we secure a soil for corn, cane, &c., enriched by the vege- 
table matter accumulated for centuries, and the higher lands are released for cotton 
and other crops. 

Besides, when we drain the swamps, there ensues an interstitial drainage by a 
process of molecular absorption incessantly acting, which extends ibr miles around, 
affecting the high lands at a much greater distance than many would suppose, rendering 
them drier and allowing pines, oaks, and other plants to spring up where before only 
swamp trees and rank grasses grew. 

Islands and isolated sections of country favorably situated, ns, for example, those 
adjoining Charleston, and embraced between the Cooper and Ashley Rivers, the saiiic 
being true of those lying near other cities and along our coast, can be drained and made 
rich and habitable, even in the warm months. They will be occupied by garden farms, 
which will supply not only the cities contiguous to them, but lill our ships going 
north with fruits, vegetables, and produce. 

Thenrealizationof so extensive a project is perhaps impossible at pres- 
ent ; but viewed in every light as respects the common welfare, it in- 
volves considerations, the wisdom and policy of which will establish an 
honorable distinction to any administration that may adopt it. 
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An Essay upon the Cui/ruRE and Management of Forest Tkees and Native Ever- 
greens ; exhibiting the A'ast amount of timber being consuraed here, the various 
profits and advantages of forest-tree culture, and directions for planting and culti- 
vating the same. By Rev. George Pinncv, Sturgeon Bay, Wisconsin. 8°. 51 pages. 
Galena, Illinois : D. W. Scott. 1869. 

Mr. Piimey makes a plea in this little work in favor of setting out 
plantations of evergreens and forest trees, particularly^ on the western 
prairies and immense treeless regions opened by the Pacific railroad. 
He urges this from considerations of economy, in view of tlie rapid dis- 
appearance of our forests, occasioning the steadily advancing price of 
lumber,- their influence as screens and wind-breaks in winter; their 
benefits to orchards and croi)s during the summer and growing season; 
their effect in producing a greater degree of atmospheric humidity, and 
consequently a more regular supply of rain, and in ameliorating sudden 
changes of atmosphere; and argues that the very make of our country 
demands extensive forest planting in the West. In support of these 
positions he gives, besides his own experience, a large array of facts 
bearing on the subject, from the best writers of the day on arboricul- 
ture. 

The older States now draw large supplies of lumber from the West. 
Hundreds of millions of feet of pine are annually taken thousands of 
miles f: om the northern lakes and the head-waters of the Mississippi to 
the Atlantic and the Gulf States. Michigan, Indiana, and Wisconsin 
furnish black walnut and many other woods now used in the manufacture 
of cabinet ware, wagons, and machinery in the East. Oak and pine are 
shipped to Europe for the purposes of ship-building, and hundreds of 
thousands of feet of black walnut are shipped for gun-stocks alone. AU 
this is in addition to the wants of the Prairie States, which, from their 
primitive barrenness of timber, exceed all other demands. Chicago 
alone receives and distributes annually one thousand million feet of 
lumber, five hundred and fifty million shingles, one hundred and fifty 
million laths, and so on. New York Avas formerly pre-eminent in the 
production of lumber, but her supply is rapidly diminishing; black 
walnut has almost wholly disappeared ; the wild cherry and cucumber 
tree are great strangers ; hard maple and hickory in some sections are 
nearly gone ; while entire counties, formerly heavy with hemlock and 
pine, can witli difficulty now and then supply a farmer with a knotty 
sill for a small barn. The new Adirondack railroad through the heavily 
wooded ''John Brown tract may arrest, temporarily, the deficiency of 
supply in that State. New railroads require an almost incredible amount 
of lumber, not only in their first construction, but in the continual re- 
placement of old timbers and sleepers. All this is in addition to the 
vast number of acres cleared annually, and to the timber burned by 
farmers. 

Palestine, Syria, Greece, and other parts of the Old World furnish 
immerous instances where the universal destruction of forests lias con- 
verted vast tracts, ©nee covered with luxuriant woods, verdant pastures, 
and fertile meadows, into arid sandy deserts, so far deteriorated as to 
be almost irreclaimable by man. In several countries in Europe gov- 
ernments have taken possession of t4ie forests to insure llieir proper 
treatment and preservation. 

Forests are useful as screens and wind-breaks in winter on large tracts 
of unbroken country, where cutting winds sweep fiercely, diiving the 
snow into drifts, leaving the bare ground subject to the lull action ot 
the hardest frosts, throwing out young plants of winter grain, and 
injuriously afiecting the health of man and of the shivering animals. 
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Orchards and croi)s are benefited during the siiiiuner uud growing 
season by belts of forest trees. The destruetive blighting of the apple 
oreliards in Ohio is thought to result from the rapid drying of the ab- 
sorbing currents of westerly winds, relieved of their humidity by the 
condensing x^ower of the snovr-cap])ed rocky rangCj and consequent sud- 
den depression of temx^eratui'e. The apple orchards throughout Ohio 
do not now generally produce line fruit, while thirty years ago, before 
the forests were so fully swept -away, a lailure of a rich harvest of tine 
apples was almost unknown, and thousands of Hat-boat loads were ship- 
ped to ISTew Orleans. Dr. Petticolas, an intelligent pomologist of Ohio, 
stated, in 18G1, that of one hundred and twxmty to one hundred and 
thirty varieties of apples in bearing, it was dif&eult to select six kinds 
that w^ere good and merchantable; the larger i^art were disfigured, 
.scabby, and warty. Some kinds are even less prolific than they ^vere 
fifteen or twenty years ago. Eambos, that at seven years old bore ten 
bushels of good fruit, now^ seldom bear over liour or five even in the most 
favorable seasons. Eedstreaks show a similar falling oft", in quality and 
quantity. Trees of all ages are now proverbially unproductive. The 
White Bellliower and White Pearmain, formerly the best of Ohio apples, 
are now^ so knotty and disfigTu^ed with the scab as to be hardly worth 
gathering. No such.ehange is noted in Western New York, where ap- 
ples are as fair as they were thirty years ago. The forests there, though 
cleared in many places, have not been so indiscriminately destroyed as 
in Ohio. Fruit trees in cities, where protected by high brick blocl^s, it 
has long been noticed, ripen their fruit earlier and in greater perfection 
than where exi)osed to the high winds of an uu^jrotected country. 

Forests also tend to produce a greater degree of atmospheric humidity, 
and consequently a more regular sui)i)ly of rain. All observers have 
noticed the diminution of water in our streams and ponds, as closely con- 
nected with the destruction of our forests. Thorough under-draining 
has, in a great measure, restored failing springs. The rapid evapora- 
tion from the surface, by the action of unbroken, drying winds, has been 
checked by facilitating the g3?adual descent and withdraAval of water 
from below. 

Extensive forest j)lanting seems to be required in the W^est, as an 
entire absence of moisture characterizes the prevailing winds through 
nearly all the vast regions west of Kansas. This dryness ot the atmos- 
phere results from the fact that there is no large body of water in the 
central part of the North American Continent, Avest of the Mississix^pi, 
sufficient to exert any controlling influence upon the temperature of all 
that region. Five degrees north from Fort Leavenworth we are in a 
cold and frozen climate, closed early in the fall and locked in frost til! 
late in the si)ring. Five degrees south we have almost forsaken the 
region where ice may be said to form. In view of these facts Mr. Fin- 
ney says : 

This middle gi onnd is wliolly controUcd by tlie })rcviii]iug typo of tlic seiisou, iuter- 
sx^erscd with the siiddcu and often violent interjection of short i)eriods of temperatnro 
from the opposite i)oints oi the compass. Thus, the general y»duter may be mild witli- 
out snow, Avith scarcely frost enough to x^iGvent plowing a single week through the 
entire winter ; and then may come one, two, or five days when the thermometer will 
stand anywhere from zero to 26° below zero. On the other hand, in a long, cold, 
snowy winter, a period of very early spring or summer, as regards its balminess and 
comfort, may break in with equal suddenness. . The same latitude, upon either the 
Atlantic or Pacific coast, is no criterion by which to judge of the temi)erature of the 
piains. The presence of a great ocean, with its broad, open bosom continually expos- 
ing to the biting air the fresh warm currents of hei* inmost being, gives a stabUity 
and produces a control over the temperature which is unknoYVTi when we reach a 
point almost two thousand miles from each ocean, and one thousand from the Golf oJ 
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Mexico. No portion of tlie woiicl more weeds tlio presence of great and numerous for- 
ests to preserve an equilibrium of temperature than tlio central parts of Nortli America, 
and especially upon this latitude, which, as it approaches cither ocean, is so admirahle 
and so much sought for. 

In the directions for propagating and transplanting forest trees, both 
from seeds and cuttings, describing the soils best adapted to the differ- 
ent hinds of trees, Mr. Pinney states that, of the kinds which thrive best 
in wet soils, the larch, birch, balsam fir, spruce, and arborvita3 will 
grow rapidly from the seed, especially the larch, which will make 
four to eight feet growth annually, on rich swamp lands. There are 
thousands of acres of such lands now entirely valueless, which, if planted 
with larch and spruce, would soon yield a rich income to the owners. 

Mr. Pinney's sixth chapter is mainly condensed from Mr. Lapham's 
report to the Wisconsin legislature, and gives the special characteris- 
tics and value of some leading varieties of forest trees, as the rock elm, 
sugar maple, cedar, pine, and larch, the latter being one of the most 
durable of trees, excelling even cedar for fence posts, if the sap wood is 
hewed from the portion set in the ground, and is far superior for hold- 
ing nails. He concludes his treatise as follows : 

The evergreen forests of Wisconsin have been, and still arc, more valuable than 
placers of gold in the Rocl:y Mountains, if we simply count the dollars which the lum- 
bermen have extracted from them by the aid of toil and machinery. Great forests have 
been robbed of their best trees for the sake of a single log, or a few shingle-bolts ; 
other forests have been wantonly destroyed. The young trees, designed by Provi- 
dence to replace the old, have been ruthlessly cut away to make a place for an 
experiment in growing corn on sands so destitute of vegetable matter that it could not 
grow until the pines had for ages more shed their needle-shaped leaves on the barren 
surface. 

The time has already arrived when we begin to feel that there is a scarcity of pine 
timber. Where it was but a few years ago sold for $10 per thousand feet, it now 
readily brings thrice its former price, with no prospect of being cheaper. This in- 
crease is not owing to a scarcity of labor, as some teU us, nor to an increase of currency, 
as others say. Although these causes may have some elfect at present, yet it is mainly 
owin^ t<5 the difficulty of procuring the trees from which lumber is made that has 
raised the price. In a few years more, if lumber continues to advance — and there is no 
reason why it should not — it will be beyond the reach of the poor, or even the middle 
classes, and these must resort to other materials with which to construct their abodes; 
and, as in Europe, with no intermediate material betvr^ccn mud and stone-walla, the 
rich will live in this, the poor in that. 

Far JUNG roil Boys : What they have done, and what others may do, in the cidtivation 
of farm and garden; how to begin; how to proceed, and what to aim at. By the 
author of Ten Acres Enough. With illustrations. 16^. 286 pages. 1869. Boston: 
Ticknor <fe Fields. 

This book is written to show boys who are selecting a profession for 
life the superior charm, as well as the generally superior safety, of a 
farmer's life. The common tendency of farmers' sons has been to set 
their faces toward the cities, allured by the occasional instances of emi- 
nent success that have been witnessed in such men as Peabody, Law- 
rence, Stewart, and others, forgetting that in the lottery of commerce 
there are innumerable blanks to every prize. The charm of city life has 
been unduly magniflect, while the greater one of country life has been 
overlooked. 

The v/ork under notice is an effort in an entirely new field in agriciil- 
lural literature. In times past the boys upon the farm have been too 
generally overlooked, and too little effort has been made to render rural 
homes and agricultural employment attractive to them. The author 
assumes that this neglect is the prominent reason why so many of our 
boys abandon the rural scenes of their childhood, and seek for amuse- 
ment and profit in the dangers and uncertainties of city life. He arguea 
strongly for the superior safety and comfort of farming, where, if men 
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do not become suddenly ricli, they seldom becopie suddenly poor. Strik- 
ing instances are given of tlio general superiority of agricultural em- 
ployments, of their comparative freedom from temptation to vice, and 
of the sure rewards they bring to intelii gently directed industry. 

To stimulate the liiculty or disposition lov acquiring money, the author 
has endeavored to sho^y how the boy upon a farm may make a begin- 
ning : . 

Heretofore the cliUdreii of too many I'ariiiers have been kept as mere drudges, now 
at scliool and now at work, with no pains taken to encourage tlieir individual enter- 
prise by showing them how to make something for themselves. The hope of profit 
nerves the enterprise and sharpens the vrit of i^nen. Vv hy should our hoys bo so wholly 
excluded from all share in what, when they have grown to niimhood, so generally be- 
comes the great impulse to ail future efibrt ? 

The general argument of the book is set forth in a lively narrative, 
abounding in practical incidents to enforce the positions assumed ; and 
though written for the boys only, it contains hints and information 
which even adults may study with profit. It is got up in an attractive 
style, and the incidents of the story are illustrated with fine engravings. 

Tpie New Ai\iERic.m Far^i Book. Originally by E. L. Allen, author of Diseases of 
Domestic Animals, and formerly editor of the American Agriculturist. Revised and 
enlarged by Lewis F. Allen, a,uthor of American Cattle, editor of the American 
Short-horn Herd Book, &c. 12°. 52(5 images. New York. Orange Judd & Co.: 1869. 

This is a revised and enlarged edition of the work of Ei chard L. 
Allen, originally published in 1846, the first and only comprehensive 
treatise of the kind published in this country. It was filled with valu- 
able matter, partly original and partly compiled from the publications 
of the day, brought into available shape through the tact and industry 
of its experienced author. In this progressive age, however, improve- 
ments so vast have been made in practical science, particularly in agri- 
culture, during the last twenty years, that a revised and enlarged edition 
has become necessary to meet the popular demand on most of the sub- 
jects discussed. This has been accomplished by Lewis F. Allen, who 
has added new discoveries and subjects not before well comprehended, 
enlarging the work so as to embrace the progressive improvements in agri- 
culture down to the present day. It discusses the classification, manage- 
meut, and properties of soils, organic and inorganic manures, irrigation 
and draining, the grasses, grains, roots, leguminous plants, fruits, and mis- 
cellaneous objects of cultivation aside from the ordinary farm crops 5 
also, farm buildings, domestic animals, poultry, bees, diseases of animals, 
&c. Abstracts of a few chapters are subjoined as specimens of the 
manner in which the facts and arguments of the book are presented. 

Wood ashes are recommended as the best of the saline manures and 
the most economical, being produced by every household. Not a pound 
should be wasted, but all saved and applied to the land, at the rate of 
twelve to fifteen bushels per acre on light soils, and tvvico that amount 
on rich lands or heavy clays. Potatoes, turnips, and all roots, as well 
as lucerne, clover, peas, beans, and grasses, are great exhausters of the 
salts, and are consequently benefited by ashes. They are used with 
great advantage for these crops in connection with bone-dust or gyp- 
sum. Leached ashes, though less valuable, contain all the elements of 
the unleached, having lost only a x>art of their potash and soda. They 
may be drilled into the soil with roots and grain, sov/n broadcast on 
meadows or pastures, or mixed with the muck heap. The ashes of 
bituminous coal, though greatly inferior to those of wood, may be of 
some value applied in a similar manner. 

Next to ashes, lime has been instrumental in the improvement of our 
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soil beyond auj other siilinc mtiuures. It makes heavy land lighter, aud 
light land heavier; gives adhesiveness to creeping sands or leachy 
gravel, and comparative openness and porosity to tenacious clays, and 
has a bcneticial effect in disinfecting the atmosphere of noxious vapors. 
It does not condense and retain the organic matters brought into con- 
tact with it by the air and rains, but it has the better effect of convert- 
ing the insoluble matters in the soil intb available Ibod for plants. In 
drying the land aud accelerating the growth of vegetables, the judicious 
use of lime is equivalent to an increase of temperature. Its influence in 
resuscitating exhausted soils is striking, and whenever procurable at 
low prices, it is one of the most economical and efficient agents in secur- 
ing fertility. Large crops only are profitable. The market value of 
indifferent ones will seldom meet the expense of cultivation, and it is 
only the excess beyond this which is profit. If fifteen bushels per acre of 
wheat are an average crop, and it requires twelve bushels to pay all ex- 
penses of production, three bushels are the amount of profit. If by the 
use of lime and ordinary manures the product can be raised to thirty 
bushels per acre, the profit would be near the value of twelve or fifteen 
bushels, after paying for the manures. Thus the advantage from good 
management may be five times that of neglect. This is stated as illus- 
trating a principle, and not \is an exact measure of the difference be- 
tween limed and unlimed land. Large farms, Avorn out and worthless 
from long cropping, have been restored to more than their virgin fer- 
tility by the liberal application of lime. It may be applied in various 
ways : placed, immediately after burning, in small heaps, and left to 
slack by rains and the air, or mixed with water and s])rinkled over the 
surface 5 or, if a small quantity only is wanted, add it to the compost 
heap when thoroughly air-slacked, covering the heap with a coating of 
earth to arrest and retain the ammonia that its avidity for acids expels 
rapidly. As fresh-burnt lime does not act on crops the first year, it 
should be incori3orated with three or four times its bulk of earth, and 
then spread directly on the surface of the ground. To give lime its fullest 
effect, it should be kept as near the surface as possible ; spread it after 
plowing, taking care to harrow it in well, its weight and fineness 
give it a tendency to sink, and, after a few years' cultivation, much of it 
gets below the proper depth for its efiicient action. This gives addi- 
tional value to underdraining and subsoil plowing, which enable the 
atmosphere and roots to follow it, thus x>rolonging its efiects, and aug- 
menting the value of the crops. 

Among the inorganic manures, charcoal holds a high rank. Powdered 
and scattered over the ground, it absorbs and condenses the nutritive 
gases within its pores to the amount of twenty to eight}^ times its 
bulk, continually gleaning these floating materials from the air, and 
storing them as food for i3lants. Charcoal, as well as lime, often 
checks rust in wheat and mildew in other crops; and in ail cases miti- 
gates their ravages where it does not wholly i)revent them. 

In the fermentation of organic manures, all the vegetable and liquid 
fertilizers about the premises should be utilized, as urine, brine, soap- 
suds, ashes, gypsum, and coal dust, the last three combining with the 
ana^-fconia as it is formed. The heaps should be covered with a coating 
of turf, peat, or fine mold, to absorb what gases might escape the 
gypsum, &c. Old mortar and effete lime may also be added for the 
formation of nitric acid, which it draws from the materials in the heap, 
as well as from the nitrogen of the air. The curious fact is mentioned 
that the Chinese, who utilise every spoonful of manurial element, are 
so well aware of the large absorption of niter by lime in a course of 
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years, tliat, to secure it, they will gratuitously remove tlie old plaster 
from walls and replace it with new. 

In speaking of liquid manures, it is stated that the urine of a single 
cow is considered in Flanders, where agriculture has reached a high 
state of improvement, to be worth $10 per year. It furnishes nine 
hundred pounds of solid matter, and at the rate of fifty dollars a 
ton, for which guano is frequently sold, the urine of one cow is worth 
$20; yet how many farmers waste urine and buy guano. Dr. Dana 
says : The urine of a cow for a year will manure one and a quarter 
acre of land, and is more valuable than her dung, in the ratio, by 
bulk,' of seven to six; and in real value as two to one." How im- 
portant, then, that every particle of it be husbanded for the crops. 
There is much difference in the value of the manure of animals, its 
richness depending upon the quality of their food. Animals kept on a 
scanty supply of straw or refuse hay yield manure but little better than 
good turf, and far inferior to the droppings of such as are highly fed. 
In a long series of careful experiments made at Dresden and Berlin, 6y 
order of the Saxon and Prussian governments, it was ascertained that 
soil which would yield three for one sown, when dressed with cow dung 
gave seven, with horse dujig, ten, and with human, fourteen. 

Manuring with green crops has been extensively adopted in the older 
settled portions of the United States. The high price of labor and con- 
sequent expense of making artificial manures render this plan econom- 
ical. It fertilizes the land and clears it from noxious weeds, by plowing 
in the vegetation before the seeds are ripened, besides loosening the 
soil, and placing it in the mellowest condition for the crops that are to 
succeed. Its results have been entirely successful when steadily pur- 
sued, and lands worn out by imjifovident cultivation, and unsalable 
at $10 per acre have, by this treatment, been brought up in value 
to $50. The full benefits of green crops seem to be realized only on 
soils that- have a large proportion of lime. Buckwheat, rye, peas, 
&c., have been used for plowing in, but nothing thus far tried is so well 
fitted for the object as red clover, which is suited to all soils that will 
grow anything profitably, from sand, if possessing an adequate amount 
of fertility, to the heaviest clay, if drained of its superfluous water. 
Its long tap-roots break up the stiff soil, and the material yielded by 
the roots and stubble is of itself equal to a good dressing of manure. 

In mentioning the numerous advantages of under-draining, it is 
stated that rain water contains some of the most important elements 
of nutrition to plants, with considerable carbonic acid and ammonia. 
Permitted to percolate through the soil, the roots of phmts, or, in their 
absence, the elements of the soil itself, absorb and form permanent com- 
binations with them. Air also holds vegetable food that can thus pene- 
trate through every portion of the soil where the fibers of the roots 
exist. Soils saturated with water admit little or no air, and this vital 
adjunct of vegetation is thus excluded. Under-draining also secures 
the porosity of the soil, thus facilitating the admission and escape of 
heat, which is of the utmost consequence in promoting the deposition 
of dews. 

A chapter is devoted to the grasses, of which it is said there are no 
less than two hundred varieties cultivated in England; while, in the 
occupied portion of this country, with a greater variety of latitude, 
climate, and situation, we cultivate scarcely twenty. The number and 
excellence of our natural grasses, however, are probably unsurpassed in 
any quarter of the globe for a similar extent of country. This depart- 
ment of our natural history has been but partially explored. From the 
32 
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healtli and thrift of the wild animals, as the buffalo, deer, &c., and the 
rapid growth and line condition of oar domestic animals, when allowed 
to range over the prairies or through the natural marshes and woods in 
all seasons, even during the severe and protracted winters in latitude 
44*^ north, the superior richness and enduring permanence of our natu- 
ral grasses ma7/ be inferred. Some twenty or thirty varieties that have 
been introduced and successfully cultivated are particularly described. 
Our native herd's grass, cat's-tail, or timothy, {Phleum pratense.,) in 
nutritive quality now stands pre-eminently above any other. Both the 
grass and hay are highly relished by cattle, sheep, and horses. It is a 
perennial, of easy cultivation, hardy, and of luxuriant growth on almost 
any soil that is not wet, too light, dry, or sandy; and is also a valu- 
able crop for seed, an acre of fine gxass yielding fifteen to twenty-five 
bushels of clean seed, usually worth 82 to $4 per bushel, the stalks and 
chaff that remain making a useful fodder for most kinds of stock. It is 
is very extensively disseminated tliroughout this country and Europe. 
Th*e Bermuda grass, in so high repute in the Southern States, is con- 
sidered by Dr. Spalding, of Georgia, who examined them both critically, 
from specimens that he raised together, as the famous doob-grass oi' 
India, so highly prized by the Brahmins. On good meadows it yields 
four or five tons per acre. It is quite nutritive, and to the river planter 
invaluable. Mr. Affieck, of Mississippi, says there is not a levee on the 
banks of the Mississippi that could resist tor one hour the pressure and 
attrition of its fearful flood, but for its being bound together with this 
grass. It loves a warm and moist, but not wet, soil. 

A chapter on fertilizing ban-en lands is full of good suggestions. Al- 
lusion is made to the efforts making to reclaim the immense tracts of 
marsh land near I^ewark, Nev7 Jersey. If the experiment is successful, 
it will doubtless be followed by similar enterprises along our Atlantic 
coast, and among the extensive areas of swamp lands in the interior 
States, and millions of acres be thus reclaimed and rendered product- 
ive, fertile, and healthy. 

In the chapter on domestic animals the principles of breeding are 
elaborately discussed, as well as the peculiarities and relative value of 
different bl^eeds. An interesting fact is quoted from Dr. Playfair, who 
says that Lord Ducie, in an experiment in fattening cattle, placed one 
hundred sheep in a shed where they ate twenty pounds of Swedish tur- 
nips each, per day ; another hundred were turned out in the open air, 
where they ate twenty-five pounds per day ; yet the former, with one- 
fifth less food, weighed, after a few weeks, three pounds per head more 
than the latter. He then fed five sheep in the open air, between the 21st ot 
November and 1st of December. They consumed ninety pounds of food per 
day, the temperature being at 44^ 5 at the end of this time they weighed 
two pounds less than when first exx)osed. .Five sheep were then placed 
under a shed, and allowed to run about in a ten^perature of 49^. At 
first they consumed eighty- two pounds per day ; then seventy pounds, 
and at the end of the time they had gained twenty-three pounds. Again, 
five sheep were placed under a shed as before, and not allowed to take 
any exercise ; they ate at first sixty-four pounds per day ; then fifty- 
eight pounds, and increased in weight thirty pounds. Mr, Ohilders 
thinks that eighty Leicester sheep in the open field consumed fifty bas- 
kets of cut turnips per day, besides oil-cake. On placing them in a 
shed they at first were able to consume but thirty baskets, and soon after 
but twenty-five, being only half the quantity required before, and yet 
they fattened as rapidly as when they ate the largest quantity. The 
result of these experiments shows that the minimum of food required 
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for the support" of animals is attained when closely confined in a warm, 
dark shelter, and the maximum when running at large, exposed to all 
weathers. 

The chapters on farm buildings and on domestic animals, poultry, 
bees, and their diseases, are full of interesting facts and principles. 

Kow TO Make the Faem Pay; or, tlie farmer's book of practical information on 
agriculture, stock-raising, fruit-cultnre, special crops, domestic economy, and family 
medicine. By Charles W. Dickerman, member of the Pennsylvania Agricultural 
Society, the American Pomolo^ical Society, and the Pennsylvania Horticultural 
Society ; assisted by Hon. Charles L. Flint, secretary of the Massachusetts Board of 
Agriculture, and other practical agricultural writers. lUustrated with 140 engravings. 
Philadelphia : Zeigler, McCurdy &, Co. 8°. 1869. 

This is a subscription book of nearly 800 pages, made up cliieily with 
articles from modern agricultural books and periodicals. The chapters 
on drainage, plowing, manures, farm implements, grasses, grains, root 
crops, stock-raising, fruit culture, rural architecture, domestic economy, 
&c., are filled with familiar facts on these subjects. The book is also 
ireely illustrated by engi'aviugs of agricultural implements, stock, &c., 
and contains more than two hundred useftd household recipes, and a 
calendar of monthly work on the farm. 

Rural Affairs : A practical and copiously illustrated register of rural economy and 
rural taste, includinst country dwellings, improving and planting grounds, fi'uits, and 
flowers, domestic animals, and all farm and garden processes. By J. J. Thomas, author 
of the American Fruit Culturist and Farm Imj:>lements; associate editor of the Cul- 
tivator and Country Gentleman. Vol. V. Four hundred engravings. 12"^. 336 pages. 
Albany: L. Tucker & Son. 1869. 

This volume continues the triennial series, which is made up from the 
m atter published from year to year in the Annual Eegister for Rural Affairs. 
Its compact and neatly printed pages are filled with practical information 
on various topics. Its copious illustrations, and its original articles on 
subjects of agriculture, horticulture, and domestic economy, by some of 
the best agricultural writers of the day, are of permanent interest and 
value. Among these is one on Milk Farming, by Donald G. Mitchell {^'Lke 
Marvel;'') also two that are particularly valuable on Garden Insects, by 
Dr. Fitch, the State Entomologist of New York; the Managefficnt and 
Different Varieties of the Duck, by 0. N. Bement; a Chapter on Various 
Practical Subjects, by S. Edwards Todd; the Culture of Small Fruits 
on the Hudson, by T. H. Burgess; Eural Improvements, by R. M. Cope- 
land; Strawberry Marketing, by Edmund Morris; Improved Bee 
Culture, by M. Quimby; besides editorial articles on ornamental shrubs 
and flowers, grape-culture, rotation of crops, contrivances in domestic 
economy, «&c., with numerous notes and items connected witli country 
life, the whole making an interesting and attractiv^e work. 

AMEiiiCAN HOKTiCULTURiVii AxNTJAL FOii 1870: A yoar-book of liorticultaral progress 

ibr the professional and amateur gardener, fruit-grower, and florist. IllMStrat8d.^l2'^. 

152 pages. New York: Orange Judd & Co. 1869. , 
Ai.iEr.iCAN Agricultural Annual for 1870 : A fanners' year-book, exhibiting recent 

progxess in agricultural theory and practice, and a guide to present and future labors. 

niustrated. 12^. 152 pages. New York : Orange Judd & Co. 1869. 

These two works are well filled with original articles onleadinr^; topics 
of interest to farmers and gardeners, by writers who have made them 
specialties. Besides a calendar directing proper attention to details in 
fi'uit culture, the Horticultural Annual contains a description of the 
new gardening implements of the year; also, articles on the management 
and propagation of anew evergreen from Japan; on selecting and saving 
seeds; inarching the grape-vine; and notes on the new fruits, flowers, 
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and vegetables of the year, by Warder, Barry, Elliott, Fuller, Saul, i^nd 
Gregory, whose practical experience gives value to their opinions. 

The evergreen referred to is considered by Mr. Hoopes a great acqui- 
sition, being hardy even in the Northern States, and some of its varieties 
give promise of great beauty in the future. Mr. Comstock, in his arti- 
cle on raising seeds, says there is more difference in the breed of culi- 
nary plants than there is in animals, and by proper selection and culti- 
vation the breed may be made to surpass the common stock as much, 
perhaps, in the one case as in the other. The production of seeds re- 
quires great experience and close observation in regard to the various 
influences operating upon their growth, as locality, elevation, and the 
adaptation of varieties to different soils. Even sea air affects some vege- 
tables ; the white French turnip, which is raised in such excellence on 
the sea-coast of Massachusetts, loses its character one hundred miles in 
the interior, where it runs into long necks and scraggy roots. In raising 
vegetables, if sown at the wrong season, their perfect development is 
prevented, as rutabagas sown too early make long necks; and common 
turnips, under similar conditions, become ill-shaped, overgrown, tough, 
and worthless. Climate, however, has the most potent and controlling 
influence. Melon seeds from the South do not ripen their fruit in per- 
fection in the Northern States ; neither do late cabbages from England, 
as they cannot stand the hot suns of our summers, though early varie- 
ties may, as they get their growth during the spring months. Cabbages 
that head well at the South, head stilJ better at the North. Seeds of 
early vegetables from the North will be earlier at the South the first 
year ; but if reproduced there, they grow later, and finally lose their 
early habits. Age weakens the vegetation and growth of seeds, though 
if not too old the crop may be benefited by it. Old cucumber and 
melon seeds run less to vines, and it is generally thought bear better ; 
yet little fruit may be expected without a pretty good growth of vines ; old 
radish and turnip seeds produce the handsomest roots, and the 
smallest tops; old lettuce seed produces plants which head the best, and 
stand the longest before running to seed. New seeds come up the 
quickest, and give the strongest growth of stalk and foliage. 

The writer of the article on inarching the grape-vine has experi- 
mented in this practice with the most satisfactory results. By inarch- 
ing the foreign varieties on native stocks more vigorous growth is ob- 
tained, time is saved, shanking ajad shriveling to a great extent pre- 
vented, and the necessity of constructing expensive borders obviated. 
The adaptability of vigorjDus growing native vines for stocks has been 
tested. On the native Clinton as a stock, the Gros Maroc, Black Ham- 
burg, Purple Constantia, Chasselas Yibeist, Black Bordeaux, Black 
Prince, and White Tokay have been inarched by the writer with re- 
sults more than satisfactory. He has over twenty varieties inarched on 
Concords and Clintons, of which detailed results are promised. Graft- 
ing the vine is an uncertain and unsatisfactory operation. It frequently 
fails, and if the vine is grafted below the surface of the soil, the cion 
sends out roots and the desired results are thus somewhat counteracted. 
By inarching, which can be done on either ripe or green wood, success is 
beyond doubt, and the cion is absolutely dependent on the roots of the 
stock for nourishment. Precise directions, with a figured illustration, 
are given for the process. Inarching the vine is an old operation, but, 
like many other old things, has been much neglected. It is worthy ot 
the renewed attention of grape-growers. 

In describing the new apples of 1869, Dr. Warder pays particular at- 
tention to the new seedlings of the Siberian Crab family. This section 
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of fruit is an important one to farmers in the Northwest, who annnally 
lose thousaods of trees from the severity of the winter, although they 
have endeavored to secure the most hardy kinds from the Eastern States. 
Careful deseriptions, with outlines, are given of some eighteen or twenty 
Siberian seedlings, many of beautiful appearance, of good flavor and 
size, and which keep through the winter. 

Mr. Barry, in his notes on the pear crop of the past year, says it came 
fully up to the average, not only in size but in quality. This, with his 
previous experience, convinces him that the pear is one of the most re- 
liable of our fruit trees, bearing, with proper attention, good crops every 
year, even in seasons excessively dry or wet. The blight has been 
less prevalent than usual ; and as it seems to decrease every year, he 
hopes it will soon cease to be a serious obstacle in pear culture. Mr. 
Barry says : 

The introduction of California pears does not seem to have affected the market, nor 
is it likely to do so in the future. The quality of the truits is generally inferior to ours. 
They are larger, coarser, and deficient in flavor. I have seen only one sort, the Beurr6 
Clairgeau, that was better than we get it — more melting and higher flavored. The 
later pears, and especially those of firmer texture, are the most likely to be improved 
in the climate of the Pacific coast. That noble fruit the Easter Beurr6, so seldom 
brought to its perfect condition here, promises to succeed well there. I have seen 
specimens weighing 18 ounces, and have no doubt that it often attains a much greater 
weight. Very few new varieties of importance, either of native or foreign origin, 
have been brought to notice during the year. 

A. S. Fuller represents the crop of small fruits in 1869 as greater 
than ever before known. The season was favorable, and their culture 
has been largely extended within a few years. Owing to these circum- 
stances, with the enormous peach crop, prices ruled very low, to the 
great satisfaction of consumers. 

A description of the new vegetables, ornamental plants, roses, hardy 
trees and shrubs, garden implements, &c., follows. The book closes with 
a list of all the dealers in fertilizers, implements, seeds, &c., in the coun- 
try. 

The Agricultural Annual is on a similar plan, but devoted to the 
heavier operations of farming. It is filled with articles on the late 
inventions affecting agriculture ; the characteristics of different breeds 
of thorough-bred stock 5 progress in fish cultui^e ; earth-closets ; pota- 
toes and other root crops ; drainage,' cheese making, and other agricul- 
tural matters, closing with a farmers' directory. 

Public Paeks : Their effect upon the moral, physical, and sanitary condition of the 
inhabitants of large cities ; with special reference to the city of Chicago. By John 
H. Ranch, M. D., member of the board of health, sanitary superintendent, and register 
of vital statistics of Chicago. 8^. 104 pages. Chicago : >S. A. Riggs & Co. 1869. 

Dr. Eauch discusses the benefits of public parks upon the moral, physi- 
cal, and sanitary condition of the inhabitants of large cities. His work 
comprises a brief sketch of what has been done in both ancient and 
modern times, at home and abroad, in establishing parks, promenades, 
and groves, with a view to adornment and to affording agreeable places 
of resort, which shall also prove efiicient aids in promoting public health. 
After an account of the villas, rural retreats, and pleasure grounds of 
Grecian and Eoman civilization, the public parks of Great Britain and 
the Continent are described with much particularity, as well as the 
prominent ones of this country. The oldest botanical garden in the 
United States was laid out by that great naturalist, John Bartram, near 
Philadelphia, more than a century ago, and it is a curious fact that such 
was his enthusiasm and love for the rare trees he had planted, that his 
fears of their destruction by the British, immediately after the battle of 
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Germantown, so preyed on his mind as to hasten Ms death in a few 
weeks after that event. During the last twenty-five years an astonish- 
ing progress has been made in landscape gardening, and in all oar 
principal cities public parks and shaded promenades have been laid out, 
more or less elaborate, although necessarily still unfinished. They form 
an attractive feature in the surroundings of any gi'eat city, and consti- 
tute the peculiar charm of many country villages. This country can 
boast, also, of the finest rural cemeteries in the world. 

Apart from the consideration of mere embellishment, Dr. Eauch dis- 
cusses the question how far man can modify climate by planting trees, 
of which so many places have been dennded, and thus "restore the dis- 
turbed harmonies of nature." Many interesting proofs are given of the 
influence of vegetation, particularly of trees, upon health. It is asserted 
that a family in New Jersey that had always been healthy was attacked 
by fever in consequence of the cutting down of a wood that separated 
them from a neighboring morass. Army physicians always recommend 
having a wood, if possible, between marshy gr.ounds and an encamp- 
ment. In Eome whole families now live near the Pontine marshes, and 
by the introduction of shrubs and trees have escaped for years the fatal 
effects of the mephitic vapors which these putrid marshes engender. 
Dr. Lewis, in his medical history of Alabama, gives many facts to show 
the lamentable effects on the healthiness of places that have followed 
the destruction of forests growing between them and marshy lands. In 
OUT late war much of the sickness in" the Army of the Potomac in the 
summer, autumn, and winter of 1861, was ascribed to the gTeat destruc- 
tion of trees about the camps. The same result was also observed in 
many places in the South. In Guiana and Surinam, so notoriously un- 
healthy, it is surprising how near to the leeward of the most pestiferous 
marshes people will settle and preserve their health, provided they have 
the protection of lofty umbrageous trees between them and the swamps. 
Dr. Eauch's book abounds with cases of a similar nature. 

Trees also modify the range of temperature by conveying heat from 
the air to the earth in summer, and vice versa m the winter. In sum- 
mer, plants and trees, in addition to their condensing i)owers, render the 
atmosphere cooler, by the great quantity of water exhaled from the 
leaves during foliation. When the vast perspmng surface presented by 
a large tree in full leaf is considered, it is evident that the quantity of 
watery vapor it exhales is immense. The " Washington Eim^^ on Cam- 
bridge Common, a tree of no extraordinary size, was estimated by Pro- 
fessor Gray, a few years ago, to produce a crop af seven miUion leaves, 
exposing a surface of two hundred thousand square feet, or about five 
acres of foliage. Bishop Watson placed an inverted glass vessel of the 
capacity of twenty cubic inches on grass which had been cut during a 
very intense heat of the sun, after many weeks had elapsed without rain 5 
in two minutes it was filled with vapor, which trickled down its sides. 
These drops were collected on a piece of muslin and carefully weighed, 
and repeating the experiment for several days between 12 and 3 o'clock 
p. m., he estimated that an acre of grass transpires upward of six thou- 
sand quarts of water in twenty -four hours. This is probably an exag- 
gerated estimate, as the amount transpii'ed during the period of thjo day 
in which the experiment was tried is far greater than at any other. The 
refreshing coolness of a grove, then, is not to be wondered at, though 
many vv^hile enjoying it have supposed it was the result of shade only. 
This exhalation is dependent on the capacity of the air for moisture at; 
the time, and the presence of the sub, while frequently it is scarcely per- 
ceptible at night. 
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Dr. Eauch says: 

It is the uninterrupted sweep ei the AYinds, rather than the intensity of the cold, 
which abstracts the vital energy of the system. The trapper in the Hudson's Bay re- 
gion, amid the stillness of the^ forest, day after day pursues his accustomed round, 
Tvith the thermometer many degrees below zero, with little or no inconvenience ; and 
so, too, with the lumberman in the pineries of Maine and Wisconsin. The human sys- 
tem is constantly giving out a volume of heat, which is abstracted more readily by the 
movement of the air than by mere radiation into space. This deprivation of carbona- 
cious matter, and the chilling and exhausting effect incident to it, are but too well 
known by the prairie traveler in winter. The same effect is apparent in operating a 
locomotive during very cold or windy weather, as it is found much easier to keep up 
steam while the engine is passing through woods than over the wind-swept grounds, 
although the thermometer may indicate 1;he same temperature, xis soon as the train 
emerges from the shelter of the trees, the steam-gauge falls, and a more liberal supply 
of fuel is necessary to bring it up again. Trees and plants exercise a marked influence 
on the humidity of the air, causing its moistuTe to be more equally distribated. They also 
act as exciters or conductors of electricity, and it is supposed lliat, in countries where 
hail storms are frequent and destructive, they occur in proportion as the forests have 
been cleared. Meguscher says that electrical aclion being diminished, and the rapid 
congelation of vapors by the abstraction of heat being impeded by the influence of the 
woous, it is rare that hail or water-spouts are produced within the precincts of a large 
forest when it is assailed by the tempest. May not the tornadoes so common through- 
out the north-west several years ago be owing to our treeless prairies ? 

Dr. Eauch closes his book with remarks on the infiuence of cliraate on 
the most coramon diseases and epidemics, as well as on the mind ; the 
^hole work forming a strong plea for the establishment of public parks 
in or near ^11 our large cities, for the purposes of recreation^ enjoyment, 
and health. 

WiSEDS OF Maine : Affording popular descriptions and practical observations in re- 
gard to the habits, properties, and best methods of extermination of nearly all the 
weeds found in the State. By T. Lamson Scribner, of the second class of the Maine 
Agricultural College. Augusta, Maine : Sprague, Owen & Nash. 8°. 62 pages. 1869. 

The subject matter of this work is indicated by its title, page. It de- 
scribes nearly two hundred and fifty plants out of place," now common 
in Maine, which are not entitled to respect for their medicinal or other 
useful qualities, or noticeable for the beauty of their Howers. Most of 
these weeds are said to be immigrants from the old world, or from the 
warmer portions of this continent, the number of indigenous plants 
deemed pernicious weeds being comparatively small. Mr, Scribner 
gives a scientific definition of each plant, V\ hich is followed by a popular 
description of its character and habits, its locality, and the best method 
for its extermination. He has thus produced a worlv of interest to gen- 
eral readers as well as to farmers. 

In speaking of the common field or sheep sorrel, {Itimex a<ietosella^) he 
terms it ^^a despicable little foreigner,'- as troublesome as the Canada 
thistle or witch-grass, and quite as difficult to eradicate. He thinks 
that the prevalent idea that this plant, when abundant, indicates a sour 
soil, to be neutralized with an alkali, is fallacious; and that, because 
the leaves of the sorrel are sour, we are not to suppose that the soil 
upon which it grew is sour also, any more than that the soil on which 
crab-applcs are grown is sour also. "Very sweet and exceedingly sour 
apples are frequenth' found on the same tree. The acidity which we 
find in certain plants is not drawn directly from the soil, but is a vege- 
table product. Sorrel will grow upon a limy soil as well as upon any 
other. The only effect which tlie application of lime has to eradicate 
sorrel is in it:^ proraoting the growth of other plants which tend to 
choke it out. The prevalence of this plant is a strong indication of a 
light or impoverished soil, and its extirpation can be effected only by 
high cultivation or rotation of crops." 



ield mustard {Brassica sinij^astrum) has made its appearance the past 
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year in Waterville, Maine. It lias long been a pest in grain fields from 
New York and Pennsylvania westward, and is a most unwelcome in- 
truder. Tares, corn spurry or devil's flax, ( Spergula arvensis, ) is cultivated 
in Europe as a forage plant, sheep and cattle being very fond of it; it 
is there thought to enrich the milk of cows, as well as the quality oi 
mutton fed on it. It is also a popular notion that, as hens eat it greed- 
ily, it makes them lay a great number of eggs. In this country it is 
found in grain fields and cultivated grounds, and is considered a perni- 
cious weed. 

The poison ivy {Elms toxicodendron) is often mistaken for that or- 
namental climber, the woodbine, [Ampelopsis quinquefoUaj) from its 
great resemblance ; but the two may be readily distinguished by observ- 
ing that the woodbine leaf has five oblong leaflets, while the leaf of the 
poison ivy has but three. The poison ivy should not only be known to 
the farmer, but also be diligently expelled from his premises. 

The thorny clotbur, {Xanthium spinoszm^) justly stigmatized by Darl- 
ington as an " execrable weed," within a few years has been creeping 
into the grass lands of Maine. High cultivation may eradicate it. The 
wild chamomile {Maruta cotula) is very common in hard, dry soils, by 
roadsides, and in yards. 

The Canada thistle (Girsium arvense) is the most " execrable weed" 
with which the farmer has to contend. It prefers a rich soil, but will 
grow in almost any, if not too wet. It is so great a pest in France that 
a man may prosecute his neighbor who neglects to destroy the thistles 
on his grounds at the proper season, or he may have it done at the 
other's expense. Similar laws have been passed in several Western 
States, with excellent effect. 

Of the Sedge family ( Cyperacece) there are a hundred and twenty differ- 
ent species found in Maine, growing principally in moist meadows, 
marshes, and swamps. They are all worthless weeds, and destitute of 
the rich nutritive qualities that characterize the grasses, and make them 
so valuable to the farmer. None of them are worthy of cultivation. 

Cheat, or chess, (Bromus secalimiSj) a partly naturalized weed from 
Europe, is too common in slovenly cultivated grain fields. It is singu- 
lar, in the present state of knowledge, how widely the error prevails 
that chess is degenerate wheat. It belongs to an entirely different 
genus. Several years ago, when it was first introduced from Europe, it 
was known as WiUard's chess, and fabulous prices were offered for the 
seed ; but it was not long before the true character of the plant was 
found out, and the people became aware that they had been doubly 
" cheated," for the grass was both too meager in quantity and too poor 
in quality for cultivation, and they had been encouragiiig the growth of 
a troublesome weed. To exterminate it, sow clean seed aad keep the 
waste grounds clear of the plant. The seed is much smaller than the 
grains of wheat, from which it is separated by the best modern fanning 
mills. Both the high and the running blackberry are common through- 
out the country. They are often very troublesome, spreading exten- 
sively in neglected fields, by their large creeping roots, which send 
up new plants at short intervals. Although the fruit is delicious, it is 
still much better to cultivate in gardens the new valuable varieties grown 
by nurserymen, and to destroy the wild plants about the farm. The lat- 
ter will disappear under good cultivation. 

The Angora Goat : Its origin, culture aud products. By John L. HayeS; secretary of 
the National Association of Wool Manufacturers. 8^^. 38 pages. Boston : A. A. 
iQngman. 

This work is the substance of an essay read before the Boston Society 



THE BOOKS OF THE YEAR. 



505 



of Natural History, last year. It comprises known facts in regard to the 
origin, history, and character of the valuable breed of goats from 
Angora. The writer doubts the feasibility of attempting crosses of the 
pure Angoras with the common goat, as the chief object desired is a 
class of animals that shall produce a textile material adapted to certain 
defined purposes in the airts, as distinct as silk, Saxony wool, or Sea 
Island cotton — a material which is a substitute for nothing else known, 
and has originated its own fabrics. The introduction or development of 
a race which cannot give this peculiar fiber would be no real acquisition, 
however amusing to the breeder and interesting to the physiologist the 
experiments in crossing might be. 

The Angora goat and the domestic goat of Europe and of this coun- 
try having descended from separate sources, the attainment of good re- 
sults from the crosses of these two races is theoretically improbable, and 
is demonstrated to be so by the best experience in Europe. The nor- 
mal fiber desired for the textile arts is to be found only in flocks of the 
thoroughly pure race, and perhaps in flocks bred back to the standard of 
the pure race by crosses of a perfectly pure buck with the black Asiatic 
goats of the same race. It is desirable that importations should be 
made with the black female Kurd goat of Asia Minor for crossing with 
the pure white bucks. There is evidence of great weight in favor of 
good results from such cases. Mr. Hayes says : 

Systematic measures ol acclimation must always be impeded by the eagerness of 
breeders for sale to obtain merchantable results. The appropriation of this race is of 
sufficient importance to deserve the earnest attention of the national government, as 
the best races of the Merino sheep have been secured only through the pisrsevering and 
disinterested efforts of governments of Europe. ^ ^f * * * 

The cost of a single Rodman gun woitld secure a magnificent flock, to serve for pro- 
longed experimeut and as a model to our agriculturists. Producers cannot expect to 
obtain remunerating prices for their fleeces until the manufacture of mohair fabrics is 
established in this country. It must be years before a sufficient supply is grown here 
to occupy a single mill. The fleeces of over ten thousand sheep are consumed every 
week in the single establishment of the Pacific Mills. It is probable that there wiU be 
a demand for aU that can be grown for some time, for yarns, for braids, and for As- 
trachan cloakings, which are being made in Rhode Island. The demand for animiils of 
the pure race will increase also without reference to the value of the fleeces. There 
are enough agriculturists of taste and wealth in this country who will readily pay large 
prices for these docile and beautiful animals simply as ornaments for their farms. 

The greatest obstacle to permanent acquisition of new resources from any depart- 
ment of nature is exaggerated expectation as to their value and facility of acquire- 
ment. Our impatient countrymen need to be reminded that real progress is the off- 
spring not only of human effort, but of time. * * * There is encourage- 
ment, however, in the fact that the fruits of decades or centuries in older countries are 
matured here in years. In how brief a time has this vast country been stocked with 
all the animal wealth which Europe had to bestow ! How rapidly have we appro- 
priated all the best ovine and bovine races of the old world ! Within half a century 
we have spread the Merino sheep over all the prairies of the West, and within a less 
period have acquired and perfected the cattle of the Durham short-horn breed, and even 
sent them back to ameliorate the parent stock in England. The hope is not vain that 
the precious race, which in its slow march westward we have traced from the remote 
east, may at no distant time be fully secured for the western world. 

How Shall we Paint our Houses ? A popular treatise on the art of house-painting, 
plain and decorative, showing the nature, composition, and mode of production ot 
paints and painters' colors, and their proper and harmonious combination and ar- 
rangement. By John W. Masury. 16°. 216 pages. Now York : D. Appleton &, Co. 1869. 

The art of house-painting in itself would not seem to be an attrac- 
tive topic for a book 5 but Mr. Masury has produced one of great inter- 
est, that comes home to us all ; and on which in no small degTce depend 
our comfort, pleasure, and health. He has elevated the business ot 
house-painting, and really placed it among the fine arts. To-day it does 
not imply simply the covering of the wood- work of the house with one 
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or more coats of white paint, but it requires tlie exercise of those facul- 
ties that distinguish the artist from the mechanic. "An eye prompt by 
nature and education to distinguish the nice gradations of colors and 
tints, and the faculty so to arrange and dispose them as shall best har- 
monize them with each other and with the surroundings, are indispensa- 
ble in the house-painter of the present day. Happily the day for dead 
whites for the interior of dwellings has passed by, let us hope, not to 
return. It was a kind of Puritanism in painting, for which there tos 
no warrant in nature, which in such matters sliould be our teacher and 
guide." There is no reason in the custom of painting the walls and 
interior wood-work of our dwellings with one unvarying color, that 
will not applj^ with equal force to the carpets, hangings, and general 
furniture. 

The business of house-painting has wdioily outgrown its former insig- 
nificant proportions, and more money is now frequently es^pended in 
painting and decorating a single edifice than would have sufficed to 
paint every bouse in a town thirty or forty years ago. For th^ out- 
sides of buildings the ochers, or earth paints, which are in inexhausti- 
ble supply and of almost universal distribution, are recommended as 
the best and cheapest, being inert substances that in no degree change 
the nature of the oil ; while some metallic paints, as white leaid, affect 
it chemically and impair its tenacity and its property of resisting the 
action of water and the sun's rays. White lead soon turns chalky, and 
rubs off when brought in contact with the hand or clothes. 

The preparation of colors, the manufacture of white lead, (of which 
over 20,000- tons are annually used in the United States,) and the vari- 
ous pigments are amply described. Chapters on color-blindness, a 
theory of colors, decorative Iiouse-painting, the harmony and discord 
of colors, follow, in the last of which the author says: 

-TSvery house, barn, outbuilding, or frame becomes when painted a more ooaspieu- 
ous object in the landscape than it otherwise would be ; and the cost of painting the 
same in conformity with the laws of harmonious arrangement and proper adaptation 
to the snn'oundings, is no greater than to imint in such a manner as to set all these 
laws at defiance. 

For example, the surroundings of most country houses reflect to the eye the yari- 
ous hues of greeji. Now, red, brovvni, and gi'een in juxtaposition produce horrible dis- 
cord. A yellow, partaking of the orange hue, on the contrary, makes agreeable har- 
mony. Ked, brown, and chocolate colors are altogether unsuited to the, painting of 
country houses. They are out of place m a landscape, and cannot be made to h-ar- 
moniae with the surroundings. Some tone of yellow is preferable, particularly when 
the house has green blinds attached to the windows. It is not in good taste, however, to 
use white for the trimmings, window frames, cornices, &c., with yellow. White and 
yellow are poor and feeble, and are wanting by analogy ; the yellow loses by the con- 
nection. A rich shade of brown (not red-brown) is proper for trimmings, in contrast 
with yeUoW, and makes very pleasing harmony. Bright green blinds, also, are more 
agreeable with yellow than ^vith any other color which would be suitable for painting 
the exterior of a country house. Next to yellow, the yellow di*abs and stone colors are 
recommended. 

The Cider ]\Liker's Manual: A practical hand-book, which embodies treatises on 
the apple, construction of cider mills, cider presses, seed washers, and cider mill ma- 
chinery in general ; cider-making, fermentation, improved process in refining cider, 
and its conVersion into wine and champagne ; vinegar manipulation by the slow 
and quick processes ; imitation ciders, various kinds of surrogate wines, summer bev- 
erages, fancy vinegars, &-c. By J. S. Buell. 12°. 182 pages. Buffalo: Haas & 
KeUogg. 1869. 

Older making, which, fifty years ago, vras an important branch of the 
farmer's business, had fallen into comparative disuse, until within a few 
years ; but a change in public taste, and the development of improved 
and economical machinery for making a pure article, have led Mr. Buell 
to prepare the foregoing treatise. Some general observations on tha 
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uses of wine, cider, and the juices of various fruits^ are followed by a 
description of tlie different economical mills now in use, showing a won- 
derful improvement on the clumsy apparatus and large wooden screws 
used in the beginning of this century ; directions in the selection of 
fruit J with general rules for making and managing cider, as well as vin- 
egar, and all sorts of domestic wines, comprising more of the details, 
hints, and recipes that have been published on these subjects, and which 
are now presented in a form accessible to all readers. 

The orchard products of this country have not kept pace with the de- 
mand, and they are now among its most profitable crops. The apple 
tree, though of slow growth, is hardy, free from disease, and lives, or- 
dinarily, from fifty to one hundred years. Therefore thousands of acrigs 
of hilly land could be profitably planted with it, where other fruits and 
other crops are grown with difficulty. An immense trade has grown up 
in the shipment of selected apples, and so superior is the fruit of our 
own country, that in the English market American apples command 
almost fabulous prices, and in our domestic markets there has been a 
steady appreciation of prices for several years. In the manufacture of 
cider, ripe, sound fruit is the only basis for a good article. Apples that 
have lain on the soil tbr any length of time should be discarded, as they 
contract an earthy taste, which will always be found in the cider. The 
old-fashioned mode of placing straw between the layers of pomace is 
condemned, as when heated, or if foul and musty, tlie straw gives a dis- 
agTeeable taste to the liquor. Instead of straw, two lo.yers of haircloth 
should be placed between each four or five-inch layer of pomace, which 
facilitates the free passage of the liquor from it- Gunny cloths, hop. or 
wool sacking answer this purpose nearly as well, and are much superior 
to straw. It must be borne in mind that two layers of cloth should al- 
ways be used ; this allows the cider to pass thi^ough with great facility. 
Dissatisfaction is pretty sure to follow the use of only one thickness. 

The strongest cider is made from apples containing the smallest per- 
centage of juice, and its watery solution the largest proportion of saccha- 
rine matter. Its color may be materially varied by the management of 
the pulp, though its quality is thought to be deteriorated in proportion to 
its increase of color. A few quinces are ground with the apx>ies in cer- 
tain localities, which, to the taste of some persons, improve its flavor. 
The cider made from the Virginia crab also has a great reputation. 
It is slightly astringent, of light color, keeps Avell, seldom becomes tur- 
bid, and when bottled holds its carbonic acid gas better than any other. 
Specimens of this cider five or six years old are occasionally found, and 
sold at extravagant prices. 

Tbqe CRAJfBERRY CxiLTTjRiST : A coiicise practical treatise on the cranberry ; its his- 
tory, culture, varieties, &c., with special reference to the Bell variety, and its cul- 
ture on marsh and upland soils. By F. Trov/bridge, Milford, Connecticiit. New 
Haven : Hoggson &- Robinson. 1869. 

This is a brochure of a few pages in vrhich the author has condensed 
much information on the cultivation of the cranberry. This fruit has 
become a great luxury in Europe as well as in this country, and brings 
a high price in the West Indies and other tropical climates. Although 
the plant is indigenous on both continents, and grows wild in many 
parts of the world, yet the American cranberry is the largest, deepest 
colored, and richest flavored that appears in the European markets. 
When the crop is sufficiently large in this country to allow a surplus 
for exportation, the fruit becomes quite an article of commerce, being 
packed in water in smaU kegs, and sometimes in sealed bottles filled 
With water. In this latter style it is sold by the fancy grocers in Lon- 
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don at extravagant prices. It is now an important crop on tlie appa- 
rently worthless, sandy, and swamp}'^ soils of Cape Cod, Massacliusetts ; 
and the Cape Cod cranberries take the lead in all markets. As the 
plant derives its nourishment chiefly from the air and water, it is of 
little consequence how poor the soil may be ; that which is light and 
destitute of organic matter is the most desirable. 

Experiments in ISTew England indicate that the cranberry can be cul- 
tivated on uplands, though generally with only moderate success. The 
kind commonly used for this purpose is the Vaccinium oxi/cocciiSj a small 
round berry, about the size of a pea. On Long Island, however, there 
are cranbeiry patches of five or six acres on high upland soils, good 
for nothing else, that produce fifty to one hundred bushels per acre, 
which is considered a satisfactory result, as manure is unnecessary, and 
the trouble of cultivating, gathering, and marketing the cranberry is 
less than that required by the strawberry, blackberry, or any other of the 
small fruits. 

In some places experiments have been successful in raising the cran- 
berry in ordinary garden soil ; and Mr. Downing has stated that a 
plat of the size of twenty feet square, planted properly, will yield three or 
four bushels annually — quite sufficient for a family. For oruamental 
purposes, also, its culture as a house plant is highly attractive. 

The Bell variety grows freely in pots, and its erect growth, its bright 
emerald foliage, gemmed with delicate flowers and rich clusters of crim- 
son, coral-like fruit, render It a pretty ornament to the parlor or con- 
servatory. 

Parsons on the Rose : A treatise on the propagation, culture, and liistorji^ of the rose. 
By Samuel B. Parsons. A new, revised, and illustrated edition. 12°. 215 pages. 
New York : Orange Judd & Co. 1869. 

This new edition of Mr. Parsons's work has been carefully revised, itfe 
poetical quotations omitted, as somewhat irrelevant, and much care 
bestowed upon its botanical and garden classification. The author gives 
the conclU'Sions of his own experience, as well as the satisfactory results 
of other cultivators, and has produced a practical manual of moderate 
size and cost. In his chapters on the botanical classification of the rose, 
the technical description of the leading varieties is relieved with histori- 
cal sketches and curious facts of a popular character. Although this 
shrub has been a universal favorite from the remotest antiquity, it is only 
within a century that it has received prominent attention from cultivat- 
ors. New species have been introduced from China, the East Indies, Per- 
sia, Hindostan, and our western prairies, that have been hybridized with 
others, producing flowers of surpassing beauty and variety. The " thirty 
sorts of rose " of which Parkinson wrote in 1629, and the fourteen species 
known to Linnaeus in 1762, have now been increased to more than six 
thousand kinds, the poorest of which are superior to the most highly es- 
teemed of those days. Fifty or sixty years ago there was but one variety 
of the moss rose cultivated ; now there are more than one hundred. Dur- 
ing this period many flowers, as the dahlia, tulip, &c., have had their day 
as special favorites, hut the rose still retains its pre-eminence as the most 
beautiful product of the floral kingdom. The introduction of the Bour- 
bon rose into France in 1819, from the Isle of Bourbon, and the Eemon- 
tant or perpetual class, the easy culture of the plant, and the intrinsic 
merit and beauty of the flower, have all contributed to this result. In 
France its culture is a leading object with florists, both in commercial 
and private gardens, and we are chiefly indebted to the French for the 
finest varieties. The English gardeners have paid less attention to ob- 
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fcaining new varieties, tlian to tlie careful culture and improvement of 
those already known. 

The rose is, perhaps, the longest lived of all shrubs. There are some 
growing in England of immense size, indicating great age 5 there is one 
near Bristol, Pennsylvania, which is known to be over one hundred and 
twenty-five years old, and has never failed to produce a profusion oi 
flowers, regaling five generations with their delicious perfume. Gene- 
ral Fremont found wild roses growing on the prairies five hundred miles 
west of St. Louis, scattered in small bouquets, and when glittering in 
the dews and waving in the pleasant breeze of the early morning they 
are the most beautiful of all prairie flowers." The Macartney rose, with 
its uncommonly ri.ch, glossy evergreen foliage, gemmed with fragrant 
flowers, was brought from China in 1793, by Lord Macartney, the Eng- 
lish embassador. When the allied armies entered Paris in 1814, the 
Empress Josephine had 10,000 seedling roses growing there which her 
gardener saved from destruction. These and hundreds of other curious 
facts are scattered through Mr. Parsong's book, in his descriptions and 
sketches of the best varieties. 

A description of the most desirable sorts of the rose is followed by 
diapters on its culture, propagation, and hybridizing ; its diseases and 
insect enemies; its early history, and associations, and its economic uses, 
perfumes, and medical properties. 

The Illustrated Annual Register of Ruiial Affairs, and Cultivator Almanac 
FOR the year 1870, containing practical suggestions for tlie farmer and horticulturist, 
with about 150 engravings. By J. J. Thomas, author of the " American Fruit Cultur- 
ist," and " Farm Implements," and associate editor of the Cultivator and Country 
Gentleman. 18mo, 144 pages. Albany, New York : Luther Tucker & Son. ' 

Witllin the compa-ss of 144 pages, and at the reasonable price of 30 
cents, will be found carefully prepared and illustrated articles on the 
culture of our great staple, Indian corn 5 on draining; fence making; 
management of fractious cows ; the proper construction of stone walls ; 
town and country roads; farm buildings; fruit culture; ornamental 
plants; measuring and mapping farms; various contrivauces in rural 
economy ; domestic management, recipes, &c.; concluding with a Farm- 
er's Eegister of the names and locations of the principal breeders of im- 
proved stock, seedsmen, manufacturers of agricultural implements, deal- 
ers in fertilizers, &c. 

Agricultural Qualitative and Quantitative CuEMiau. Analysis: After E. 
Wolff, Fresenius, Krocker, and others. Edited by G. C Caldwell, professor of agri- 
cultural chemistry in ^he Cornell University. 12°. pp. 30G. New York: Orange Judd 
& Co. 1869. 

Professor Caldwell in this work has furnished a manual of chemical 
analysis, for the use particularly of agricultural students. Much of 
the information has been until now i^ractically unavailable, from being 
scattered tiirough short articles in French and German periodicals, 
or shut up in elaborate treatises in those languages. It required a 
judicious hand to systematize such a mass of material. The qualitative 
and quantitajtive processes that are described refer only to such sub- 
stances as are found in soils, plants, animals, fertilizers, or other ma- 
terials or products of agriculture 5 and to reduce the size of the book as 
much as possible, except in two or three instances, only those methods 
of analysis are introduced which are most commonly used by good 
chemists, and have been tried and found reliable, with such improve- 
ments as have been made in recent practice. 

Instead of the old system of atomic weights, and of the old nomen- 
clature, whieh might have appeared more simple to most students at 
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first, Professor Caldwell has deemed it expedient to follow the common 
usage in the best recent works on chemistry. The same course has 
been pursued in regard to the use of the centigrade thermometer, and 
the metric system of weights and measures. It is undoubtedly the 
most complete hand-book of agricultural chemical analysis in our lan- 
guage, and must prove very useful in the agricultural colleges recently 
founded by grants from Congress. 

A Helping-hand iok Town ^ind Country : An American home book of practical 
and scientific infontiation concerning house and lawn, garden and orchard, field, bam, 
and stable, apiary and fisli pond, workshop and dahy, and the many important inter- 
ests pertaiaing to domestic economy and family health. By Lyman C. Draper, sec- 
retary of the Wisconsin Historical Society, and W. A. Croffut, author of the History 
of Connecticut, &c., introduction by Horace Greeley; with 200 illustrations. Eoyal 
8°, 821 pages. ' Cincinnati : Moore, Wilstach & Moore. 1869. 

In this volume all branches of farming, orcharding, and gardening 
are discussed, as well as the architecture of the homestead, the work- 
shop, tools and implements, domestic economy, family health, farm 
economy, and the kitchen and the dining room. It has an introductory 
essay by Horace Greeley, on the first truths in agriculture, the treat- 
ment of the soil, and practical tillage in the West, with reference to 
manures, irrigation, steam-plowing, drainage, &c. The editors have 
accumulated numerous experiments, and from the average results have 
endeavored to draw some approximate solution of the many vexQd pro- 
blems of planting, harvesting, breeding, &c. 

In the introduction Mr. Greeley recommends the use of gypsum on 
farms remote from the seaboard, as its elements enter into the composi- 
tipn of animal and vegetable structures, and its sulphur is held to have 
a far greater affinity for ammonia than for lime, so that when liberated 
by grinding, and sown over the ground, the ammonia taken up by the 
breezes wafting over barn-yards, pig-pens, decaying carcasses, fetid 
swamps, drains, &c., eagerly combines with the sulphur of the gypsum, 
and forms a sulphate of ammonia, instead of a sulphate of lime, leaving 
the lime free. Ammonia is one of the most potent stimulants of plant 
growth, which explains the apparent disparity between the small quan- 
tity of gypsum, one to three bushels per acre, and the great results pro- 
duced. Mr. Greeley asserts that, on such farms as are referred to above, 
no other commercial fertilizer returns, on an average, so large or so 
prompt a recompense for the cost of its application as gypsum — offcen 
ten for one ; that is, ten dollars in the increased quantity or value of the 
crop for each dollar's worth of gypsum applied to the soil. Common 
lime has often effected great and enduring improvement, but in no such 
proportion as this. 

Mr. Greeley urges farmers to increase and make the most of home- 
mafle manures, adding that millions of farmers have gone into bank- 
ruptcy for want of home-made manure, but he never heard of one who 
was bankrupted by making and using too much of it. On eastern gran- 
itic soils he considers unleached wood ashes worth 30 to 50 cents 
per bushel but less on the western prairies, of which the soil is largely 
composed of ashes. Even leached ashes are worth carting half a mile, 
and applying to very light, warm soils. 

Irrigation, so much neglected by American farmers, is urgently rec- 
ommended. Some successful farmers consider water the cheapest and 
and best of all fertilizers. The annual product of the fertile plains of 
Lombardy is fully doubled by judicious irrigation, which has also pro- 
duced so astonishing results in Utah. Mr. Greeley estimates that 

Fully one milhon American farmers could dam and turn aside a hrook or runnel so 
as to irrigate at pleasure two to ten acres of their several farms, at a cost of $100 
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on the first outlay, and $10 per aunum af fcerTvard, if thoy would ; and that the average 
increase of theix products respectively would not fall below $100 per annum. This, of 
course, is hut Ji beginning. Ultimately we must dam larger streams, rivers even, and 
irrigate by means of little canals, from ten to a hundred square miles from a single dam. 
Let the water be drawn off vrhen it is lughost and richest, and sent meandering gently 
among fields of grain and grass and vegetables, ready to be let on as their needs shall 
indicate, and v/e shall have an instant ijicrease in oui' present annual product to the 
extent of many millions, with a steady augmentation of the fertility and productive- 
ness of our agTiculture for ages to come. Every acre wisely irrigated .one year 
prompt the irrigation of two more acres tho next year, and so on, tiU all oui" lands that 
can be plowed, by skillful engineering, at a coat below .|oO per acre, will have been iiro- 
vided with tho means of illustrating the marvelous productiveiiess of the narrow val- 
ley of the Lower Nile. 

Nor shall wo stop here. I hold the prairies admirably adapted to irrigation. Choose 
tho highest j)oiiit3 or swells that can be found ; dig on each a deep well, and place a 
self-regulating windmill over it ; dig a basin by its side, and the windmill may tako 
its own time for filling it. K the water is brackish, or hard, or otherwise mineralized, 
so much the better as a general rule, though there may be exceptions. \Vhen the suns 
of May and June have thoroughly warmed the reservoir, begl:^ to dra-w it off through 
sljallow ditches, leading along the highest swells or ridges, and let it ooze out from 
time to time to give moisture to the growing crops during the thhsty heats of July 
and August. I do not believe there is a prau'ie county in which irrigation may not be 
largely inaugurated at a net profit, at least, of nearly twenty-five per cent, per annum 
on the total cost. 

Good farming vindicates itself by a constant increase of tlie capaoity of the soil. 
The farm that would scarcely keep a dozen head of cattle when the good farmer took 
it in band, soon amj^ly subsists twenty, and by and by forty or fifty. It turns off more 
produce year after year, but in the shape that least exhausts the soil : in beef, pork, or 
live stock, instead of hay and grain. Nine-tenths of all that the soil yields are thus re 
turned to it as manure, while the free use of muck, g^^sum, &c., is continually increas 
lag its product in quantity and value. As a general rule, I hold that no farmer ever 
enriched himself by a husbandry that impoverished, or even failed to enrich, his farrp 

Cfertaiu plants (clover pre-eminent among them) draw nourishment from the atmos 
phere, and impart fertility to the soil. Tbese are wisely grown by every good farmer 
but to one who has not muck at command they are indispensable. Wherever the soil 
ia deficient in vegetable matter, as I have often found it even in the West on the open 
jngs or " barrens," clover afibrds the cheapest and readiest corrective. If I were, buy 
ing land, my first inquiry would be, Vv^ill it grow a good stand of clover If it wUl 
it may be easily made to produce wheat, corn, or almost anything else. 

I hail with gladness every premonition of the coioiug steam plow, not so much be- 
cause steam will pulverize our soils more cheaply than \vg now attain that end, but 
because it is sure to do the work more thoroughly, more profoundly. The rich deep 
aoO of the prairies predicts and demands the steam plow ; its coming cannot be much 
longer delayed; and when it shall have become as familiar as the reaper and the culti- 
vator now are, I am confident that we shall pulverize the soil to a depth of at least 
two feet, and find that none too much. Then we may defy a drought of five or six 
weeks to stop the growth, or curl the leaves, of our corn ; then vre may defy the pro- 
tracted rains often experienced in May and Juno to sfcox) our Vv^ork or keep our young 
plants for days under water. Vf e shall still employ, and profit by, irrigation to increase 
the luxuriance of our crops, but we shall no longer v.^atch the skies v/ith painful ap- 
prehension that five or six v/eeks of daily fervid sunshine v^illiout rain will blast our 
hopes of a harvest. 

As to drainage, we knovv'- that marshes, and, in fact, any land s\Lrch:ij-ged with stag- 
nant water which is carried ofi" by the slow process of evaporation, arc unchealthful, 
"breeding agues and other bilious diseases; they breed also mosquitoes and other d^ 
tested insects, and are often unsightly obstacles to symmetrical and economical culti- 
vation. Let any farmer begin by draining bis wettest acre from which the requisite 
faD can be obtained, di-aining it completely and durably, and I am sure he will not stop 
at that, but proceed to drain more and more, as means and time shall allow. I have 
twelve to fifteen acres of natural bog or j^eat swamp, from V7hieh a sufficient outlet is 
secured with great difficulty, the level being maintained for a full mile below it, yet I 
have drained it so that I have corn growing on eight acres of it, and have had good 
oats and grass this season on the residue, where, though surrounded with tillage for 
two centuries, nothing but weeds and coarse worthless swamp grass had grown till I 
took hold of it. I believe this land to-day worth all it has cost me, which is twice 
what a fanner living and Avorking on his own land need have paid to achieve like re- 
sults. 

As ii tliousaiid topics ar(3 discussed in the body of the work, em- 
bracing the wliole range of country lite, we cannot give even an ab 
stract of the articles, and readers are referred to the book itself. 
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Haxd-Book of the Sulphur Cure, as applicable to the vino disease in America, 
and diseases of apple and other truit trees. By William J. Flagg, author of Three 
Seasons in European Vineyards. 12^. 94 pages. New York : Harper & Brothers, 
1869. 

In this work Mr. Flagg describes his successful treatment of mildew 
on grapes by the sulphur cure, as he learned it in Europe ; that is, by 
applying finely-powdered or sublimated sulphur to the vines, with a 
properly constructed bellows. In his Three Seasons in European Vine- 
yards, noticed in our last annual report, he warned grape-growers of 
their danger from the spread of the vine disease, urging them to adopt 
the remedy which had proved so efficacious in other countries. The un- 
commonly severe and wide-spread pestilence that attacked the vines the 
past year has shown that his warning was timely, and that the disease 
was not occasioned by certain soils or situations, nor confined to any 
varieties of the vine. • 

As vine-gTowers are giving up their old theories, and, in view of the 
ravages of the disease, are willing to try the French sulphur cure, Mr. 
Flagg says : 

He who would persuade a sick man to take medicine finds he has gained an impor- 
tant, point when the patient is induced to admit that he is really ill. I think that to- 
day there are few who will deny that there are sick vines — very sick ones — on the hiUs 
of the Ohio, on the bluffs of the Missouri, on the shores and inlands of Lake Erie ; sick 
Concords, disordered Dela wares, suffering Iveses, diseased Nortons, and dead Catawbas. 
But how ehaU I go about it to establish the next point, namely, that there is a rem- 
edy at hand perfectly efficient to arrest the plague, and turn back our affUcted indus- 
try from the very gates of death ? 

I can point to the fact that the disease being a fungus, sulphur is scientifically known 
to destroy aU kinds of fungi. I can refer to numerous instances, well known and often 
published, in which the same disease, appearing in* green-houses, has been unfailingly 
cured by means of sulphui' sprinkled on the hot pipes. I can relate how, during the 
same sickly season of 1869, I treated with sulphur my own vineyard of twelve-year-old 
Catawbas, in that doomed district, the Ohio Valley, and which had for the four preced- 
ing years been ravaged by the pest, and how I succeeded completely, as I knew I 
should, after what I had learned in Europe. Or I might cite other cases where, though 
success was somewhat less complete, yet sufficient was obtained to prove that sulphur 
has a marked specific power over the disease. But these cases, even if admitted and be- 
lieved, are importunately met by others in which the same remedy has been tried and 
failed ; that is to say, sulphur has been sprinkled, and yet the grdipes have decayed. 

I might appeal to the experience of European countries, where, during fourteen 
years, the sulphur cure has been their sole, and yet sufficient, reliance against the ter- 
rible oidium which, during the three or four years of its first eruption, swept every- 
thing before it ; but men wUl not easily believe in facts that are remote, and are avei-se 
to stretch their belief across an ocean. I am myself an example, for it was not untU 
I had traveled through those countries that I reaUy comprehended and believed what 
I had, nevertheless, often enough, through books, journals, and word of mouth, been 
credibly informed was true. And even there, even in France, before the paniC'Stricken 
cultivators would be induced to try the simple remedy, Mar6s, De la Vergne, and others 
were obliged to conduct experiments on a large scale, and through a series of years, 
i Q ma.ny different districts, under governmental auspices ; and the latter had to pub- 
lish, besides numerous articles in the journals, as many as thirteen separate pamphlet 
treatises ; and, furthermore, to go about from commune to commune, and from one de- 
partment to another, delivering lectures and holding discussions. 

The vine disease in Europe is a vegetable fungus, which fastens to the 
surface of the different parts of the grape-vine. It is scientifically termed 
erysiphe more properly than oidium^ and is classified as a cryptogam of 
the family of mucedince. To the naked eye it appears only as a fine 
whitish dust, covering portions of the leaves, buds, stalks, fruit, or fruit 
stenis. Its existence was first discovered in 1845, on the vines of a green- 
house in Margate, England, whence it soon found its way across the 
channel into France, and thence spread rapidly all over Europe, carry- 
ing swift destruction wherever it went, and exciting the utmost dismay. 
In common words, it is a fungus that causes all this trouble j and al- 
though in Europe it has several scientific names, Mr, Flagg throughout 
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his book gives it the common name of "mildew." Though this disease 
differs from our mildew, practically the distinction is not important, as 
sulphur destroys one fungus as well as another, and is the well-known 
specific for all diseases from fungus parasites. 
The black rot in grapes is a severe affliction , which, Mr. Flagg says, 

Results from bad drainago or bad ventilation, or botli, in connection Tvith peculiar 
conditions of the weatber. It comes suddenly, with but few hours' warning at most. 
It appears at first in light brown spots, within which are often seen what looks like 
the gnawings of insects. These spots soon turn black — intense blue black to the eye, 
but, seen tln-ough a magnifier, dark brown. They are generally round in form, except 
on the leaves, where they are mostly angular and irregular. Spots of gray (or brown) 
rot begin at the base of the berry, where the stem joins it, but spots of black rot are 
scattered indiscriminately over the whole surface. A single one of them wiU often 
cover half the berry, causing it to cave in. Black rot is prone to seize upon the fruit- 
stem, into which it will eat, leaving hoUows like pits of small-pox. The result of such 
destruction of the substance of the stem, where severe enough, is the subsequent decay 
of the one or more berries depending from it and nourished by it, with much the ap- 
pearance of gray rot — which last rot I attribute to the workings of mildew on 
the same stems. This result wiU b© qrddz or slow, according to the degree in which 
the stem is injured. Spots of black rot, whether large or small, usuaUy become dotted 
with little raised pimples of blacker hue than the rest of the surface, visible to the 
naked eye, and easily felt with the finger. As decay progresses it causes the discolored 
parts to cave in, and takes various aspects like decay from any other cause. 

On the leaf black rot works quite slowly, and so it does on the stalk ; but on the 
fruit or fruit-stems, its ravages are rapidly accomplished. With a favorable change of 
weather it wiU go as quickly as it comes. This is seen where the state of the weather 
that has brought it on is followed by a clear, bright atmosphere and fair sky ; then the 
spots take a brighter color, and seem to dry away, leaving harmless traces of rust-like 
appearance, sometimes covering the indented surface of scars, more or less deep, the 
subsequent effects of which will depend on their extent and the state of the atmos- 
phere. The spots sometimes run together, or rather encroach upon each other ; but 
otherwise they are apt to preserve their rounded and distinct shape. Sometimes they 
are bordered at the edges with a light shade of color. Black rot afi'ects certain varieties 
more than others, and some grapes equaUy spotted with it resist its action better than 
others ; notably the Concords, owing to their thick skins and tough leaves. Its con- 
sequences are immediate, as when the berries are directly attacked, or consequential, as 
when they rot or waste away through destruction of the fruit-stems, or loss of vigor 
to the whole plant from ravages on the stalks or leaves. 

Black rot is worst on soils that are compact or damp, and not well drained and in 
badly-aired situations. Fogs, frequent rainr,, and heavy dews are the active causes 
which produce it. A long and wet spring will predispose to it vines, as well as other 
plants, so as to insure a fresh attack with each recurring rain or fog, or dew foUowed 
by a hot sun. It is of the same nature with, or rather it is the same thing as, those 
mold spots which similar conditions cause to appear on ap^jles, pears, and other fruit, 
and the blackness which dyes the silk of corn in wet seasons. It is carbon. In France 
they name it charhoiij (carbon,) and more scientifically anthracnose, which means black 
sickness, for they have long known it in France, and known no good of it either. 

The effects of the black rot are seen in irregular patches of black, 
sometimes bordered with yellow, on the leaves 5 the young stems are in- 
jured, so that the affected i}art shrivels and falls off'; it appears on the 
fruit only after it has attained some size, and in the shape of black 
spots, which harden and prevent its development. The charbon 
attacks the vines all of a sudden, and the injury is all at once ; ap- 
pearing on the grapes like brown spots or excoriations, as from insect 
l3ites; the attacks occur as often as the fog or dew is abruptly suc- 
ceeded by sunshine; the same kind of weather that brings rust to wheat, 
and also spots pears and other fruit with' black, causes charbon on 
giapes. Mr. Flagg says : 

Many perso!is in this country, confounding black rot with the symptoms and effects 
01 the fungus we call mildew, and searching in this rot for the causes of mildew, witli 
a view to its cure, and having discovered beneath the ski^ of the aMctcd part a fun- 
gus of quite another sort than that of the mUdew devcloi)ed there, and which, growing 
beneath the skin, is of course inaccessible to sulphur, have thence inferred that sulphur 
would not cure mildew. 

Now this subcutaneous fungus is of no sort of consequence, either in relation to the 
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curability of tho black rot itself, or the curability of the mildew. Mar<Ss tells us that 
whatever fruit is affected by charJjon, whether it is a mulberry, a pear, or an apple, 
there is a fungus present, which, he further tells us, begins its life early enough to exist 
in those excoriations like the gnawings of insects, though it does not develop until 
several days later ; that it is not the cause of the disease, but its elfect ; that it is very 
small and conical, and gi'ows beneath the skin. 

Black rot has afflicted the vineyards of Europe, more or less, for ceil- 
turies, and yet the grape culture has survived its attacks; and it is not 
so serious a thing but that our culture can survive it. Neither is it so 
trifling a thing but that we should seek out and apply the proper means 
to prevent it. Those means are drainage and ventilation, as is well 
known in the south of France. Mr. Flagg adds : 

My own vineyard being at the top of one of the six-hundred-foet Scioto County hills, 
and two hundred feet above the usual range of Ohio River fogs, and thus exceptionally 
well situated, I was able, by draining it, to keep the black rot so effectually in check 
during the season of 1869 that its ravages are hardly noticeable, except in an undi'ained 
corner, close to a thick wood, although in that year of 1869 this rot rioted throughout 
that valley. The corn silk turned black, as if dipped in ink, and every haystack looked 
as if covered with a pall ; apples and pears also were discolored and distorted by it. 
I can well believe that for certain varieties there are vineyards iii which, during seasons 
like that of 1869, tho evil would be too inveterate to resist. 

He states, as the reason why sulphur cure is not more practiced in 
America, the failure of experiments by those who did not clearly appre- 
hend the distinction between black rot, on the one hand, and the gray rot 
and other decay consequent on attacks of mildew, on the other. Such 
persons may have applied sulphur enough to their vines, and yet their 
fruit has rotted; and seeing this they have abandoned the field in de- 
spair; whereas, had they persevered and closely observed, they would 
have learned in the end that, despite their eftbrts, black rot continued 
to work, even on grapes covered with sulphur dust, but that nothing 
else injurious had occurred; and would have found, when the season 
closed, that although they had lost more or less of iiieir crop from the 
black sickness, the far more terrible white one, the fungus of evil, the 
dire cryptogam of the hateful family of mucedinw, had not shown itself. 
Other causes of failure are the attenuations of sulphur, weakened by 
mixture with inefficacious substances; bad tools, as heavy sulphur bel- 
lows, which inspire laborers with disgust; and also ignorance of the rules 
and consequent want of precision in the practice of " sulphuring" the 
vines. 

Newly-planted vines and new varieties will, for a limited time, do well anywhere, 
notwithstanding neglect and ill usage. Hence wo hear, from time to time, of the won- 
derful productiveness of freshly-discovered grape districts, and especially of their 
immunity from disease; and doubtless the glowing accounts which come from one and 
another of the fields of operation are, to some degree, founded in reason. We shall for a 
long time, I hope, continue to hear of discoveries of more propitious soils, and more valu- 
able grape plants. But whoever hopes, by traveling ever so far, or hybridizing ever 
so industriously, to escape from the ordinary conditions of labor and vigilance to which 
all kinds of cultivation of the products of the earth are subjected by universal law, 
will find himself mistaken. Undrained soils will sooner or later breed the black rot, 
greedy pruning will sooner or later exhaust the best vineyards, and the spores of mil- 
dew, ever present \n the atmosphere, will in their own good time find out the vines they 
so much love to afflict. 

In 1868 I visited some vineyards in a county into which grape culture had but lately 
been iuti-oduced, and where hardly anything but Concords was known. Passing from 
one beautiful field, where perfect health prevailed and the assurance of an eight 
hundred gaUon crop to tho acre gladdened tho eye, for all was purpling for vintage 
time, and entering another adjoining it, I found disease to be playing havoc there. 
"Why is this?" inquired the owner. "The soil and exposure of both fields are tho 
same, and the vines in both are Concords." "How old is the healthy field?" I asked. 
"Four years." "And the sickly one?" "Five." "Very well," said I, "see how your 
four-year-olds do when they get to bo five years old." Tho next year there came bad 
news from that county, and tlio same year, 1869, came also bad news from the new vine 
<listrict of Crooked Lake, which had x>reviously been esteemed so healthy. Now a safer 
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place of refuge than the borders of Crooked Lake can hardly be imagined. The cold- 
ness of the climate is unpropitious to the development of mildew, and the decomposed 
shale in the soil seems to have a positive preventive power, owing to the sulphur it 
contains, and seems, besides, to have other elements which give strength, and strength 
resists all diseases. If such a region has had to succumb, it will be hard to find one 
that will long remain exempt. 

' Taking the Catawba as a sample, the most rosy reports we have yet heard from any 
of the new districts are fully equalled by those published by Mr. Long worth and others 
in the earlier days of thcii- success in the Ohio valley. Yet what is the case to-day? 
Let all illusions be abandoned ; let us look our foe closely in the face, feel his pulse, 
learn his symptoms, search out his causes and consequences, select the remedy, and 
faithfully administer it. 

Mr. Flagg says lie effectually saved liis crops in 1869 by "sulphur- 
ing" his vines regularly once m every twenty days, beginning as soon 
as the shoots were two inches long and continuing until changes of color 
in August indicated that the ripening process had begun in the fruit, 
when it was out of danger. As regards the expense of " sulphuring," 
the luxuriant vines of Southern France require, on an average, 
eighty to one hundred pounds of flour of sulphur to the acre, and four 
to six days' labor, to put it on. The small and closely set vines of 
the neighborhood of Bordeaux require about fifty x^ounds, but need the 
same amount of labor. In this country the quantity needed would be about 
midway between the two, and the labor about the same. In France the 
finest and best sulphur costs 2^ to 2J cents a pound ; in this country 
about twice as much. The finer the sulphur the further it will go. One 
can thus see that the probable expense of saving his viues from destruc- 
tion is not very great. 

Much loss and discouragement have come to American vine-groAvers 
from neglectingto drain. In Europe all soils not naturally dry are made so 
by draining or terracing. In commencing grape culture in this country, 
drainage was thought unnecessary, because the ground was trenched very 
deep, which so loosened the toughest clay that it did very well for a 
while; but in time it relapsed to its former condition, and was as bad as 
before, i^o clayey soil can-, in the long run, grow healthy vines unless 
very thoroughly and carefully drained ; and the owners of vineyards on 
such soil may as well abandon them at once if not prepared to make the 
needed expenditure. As a safeguard against black rot, draining is in- 
dispensable, and is the chief preventive of that disease. 

Some varieties take the vine disease, as some will take the black rot, 
much more readily than others. The Catawba has been the worst suf- 
ferer, and the Isabella has escaped the best. The Catawba is worth 
saving, and has acquired a worse name than it deserves. It has had 
the misfortune to be the victim of all the mistakes of beginners in vine 
husbandry, and has been abandoned to the ravages of both mildew and 
rot till they have gained a certain foothold upon it ; but Mr. Flagg is 
confident that it can be easDy cured of mildew, however it may be with 
black rot. He adds : 

If I should name the vine which I think best able to resist disease, and which, even 
if attacked, is most worthy of rescuing from its clutches, I would name the Norton's 
Virginia seedling, which, from its crystal-clear and garnet-red juice, fuU-bodied and 
rich, and from its ^* vinosity," "neat flavor," and delicate aroma, invited and received 
at the hands of the jury of the Paris Exposition of 1867 the highest luark awarded to 
any of the ninety samples of American wine which I had the honor to present for 
their tasting. As this vine puts forth at least ten days later and ri^jens at least ten 
days earlier than the Catawba, and has, at the same time, a surplus of sugar, it ia 
adapted to a wide belt of our vine region, and is worthy of trial even in our most north- 
ern districts. Wherever planted, however, its fi:uit should be fully fermented on the 
sldn to make a red and not a pink wine. 

The book closes with suggestions on the expediency of '^sulphuring'' 
apple and other fruit trees to prevent the mildew that has afflicted and 
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disfigured the apples, pears, quincep, ^c, for many years past. E^e 
says: 

^Lbout the time of the appearance of the oidium in Europe there came a crowd of 
other cryptogams, which alighted on apple, peach, quince, and apricot trees, as well 
as on clover, sainfoin, violets, roses, and many other plants. They all made themselves 
known by a whitish dust, the same to the naked eye as the didiim, and worked similar 
evil effects ; but none of them were identical with it, and it was found, on examina- 
tion, that each species of plant had its own variety of cryptogam, and upon attempts 
being made to communicate to other plants that which fed on the vines, however near 
to it in kind, the attempts all failed. Nevertheless, each variety of cryptogam yielded 
readily to sulphur, and it was applied with great success to the fruit trees especially. 

I thought I greatly improved the yield and quality of my apples last year by "sul- 
phuring" the trees while in blossom. I hope others will try the remedy, as I also will, 
and more seriously the next time, and observe and report the results. One application 
would not, of course, test the full value of the system ; and though on the more robust 
fruit of the tree destruction by disease will be less rapid than that on the vine, it 
would be no more than prudent to " sulphur " once at blossom time, and as often after- 
ward as signs of disease should appear ; or else to " sulphur without regard to signs of 
disease, three times, somewhat following Dela Vergne^s thirty-day rule, as applied to 
the vine. My trees being young, I found no difficulty in blowing on the sulphur with 
bellows of ordinary size and shape; but for large trees the nozzle should be elongated 
by one or more joints of tin pipe, which was the expedient resorted to in France. 

"Try it." 



STATE REPORTS ON AGRICULTURE. 

The animal reports of the State agricultural organizations of Maine, 
Massachusetts, Connecticut, Maryland, South Carolina^ Ohio, Michigan, 
Wisconsin, Indiana, Iowa, Missouri, and Colorado for 1868 have been 
received, comprising all that have as yet been published, as far as is 
known to this Department. The discussions of the boards of agricul- 
ture and the essays, lectures, and reports of committees contain many 
facts and suggestions, of which the most important are given, compris- 
ing such results of actual experience as are interesting and valuable. 

MAINE. 

The thirteenth annual report of the secretary of the Maine State 
Board of Agriculture, S. L. Goodale, gives a comprehensive survey of 
the agriculture of the State, the annual address of Governor Chamber- 
lain, and abstracts of the returns of twenty -four local societies. 

CHANaE OF CLIMATE.— DESTKUGTION OF FORESTS. 

From aU parts of the State comes up the same complaint of the di- 
minished volume of water in the streams, occasioned by cleariug up the 
forests, and denuding the hills of trees. The snows are not so heavy 
nor so frequent as they were twenty to thirty years ago, and there it- 
less rain in the summer. Many of the old trout streams of twenty years 
ago are now completely dry, and several parts of the State suffer more 
than formerly from drought. Snow covers and protects the ground 
with less regularity. A forest near the sea coast in any part of New 
England protects farms further inland from the chilly east winds. A 
bare hill gives no protection ; the wind pours over it as water pours 
over a dam. If the hill is capped with trees the windy cascade wiU be 
broken into spray. Its violence is thus sensibly diminished. 

The first settlers in the counties of Kennebec and Oxford raised good 
peaches in abundance. This fruit retired gradually from Maine, quit 
Southern New Hampshire, lingered for a time in Massachusetts, and 
has finally been driven fi-oia aU New En^and, except some favored, spots 



STATE REPORTS ON AGRICULTURE. 



517 



where shelter has been provided. It is still retiring southward, under 
protest, and seems unable to give assurance of making a stand north of 
Mason and Dixon's line. The same causes materially affect the more 
nardy apple. Trees are longer in coming to the bearing state. The 
general crop of the State has greatly fallen off. Orchards with the 
bleakest aspect produce the least. In the last season, apple trees in 
Kennebec County, under perfect shelter, were loaded with fruit, while 
on the bleak hills acres of orchard failed to yield a supply for one family. 

Calvin Chamberlain, in a lecture before the Board of Agriculture, urged 
the importance of staying the destruction of forests by farmers. The 
uses of wood for the operations of civilized man are manifold, and ever 
increasing. Eailroads are enormous consumers. The sixty thousand 
miles now in use, or soon to be completed, demand an almost incalcu- 
lable amount of wood. With two thousand five hundred ties or sleepers 
to the mile, these roads require one hundred and fifty millions; and these 
ties require renewal every five years. This vast number causes the 
destruction of nearly an equal number of trees, a tree generally making 
but one sleeper. The lumber used in fencing these roads, in building 
bridges, depots, and cars is quite an item to be added to the preceding 
figures. It is estimated that the distance run each day by trains on all 
the roads is three hundred and eight thousand miles. Each engine, with 
an ordinary train, consumes about one and three-fourths cord for every 
twenty-five miles. This gives a daily consumption of wood for this pur- 
pose alone of twenty-one thousand five hundred and sixty cords, or six 
and one-half million cords annually. Telegraph poles are a recent item 
in demand for trees. The sixty thousand miles of lines, at forty poles 
to the mile, require two million four hundred thousand poles, represent- 
ing as many trees recently cut. These also decay, and require renewal. 
The mechanical industry of the country demands much wood and lum- 
ber. About half a million of artisans, enumerated in nearly a hundred 
trades, work wholly in wood, 

The late civil war caused great destruction of wood for fuel, for forti- 
fications, to hinder the movements of opposing forces, and to open the 
country for military movements. Sleepers from torn-up railroads, costly 
bridges and buildings were burned, the relaying and rebuilding of which 
demand a new supply. 

Much laud in Maine and other States, worth little for tiUage by reason of rocks and 
other obstructions, has been cleared, which should have remained permanently in 
wood, in locations where the wood, if spared, woukl have secured a permanent value 
of $100 per acre. On every hand the waste of the forest goes on with a constant accel- 
eration of speed. The cunning foresight of the Yankee seems to desert him when he 
takes the axe in hand. When we think of the increase of population, and look for- 
ward to the time when the number will be one hundred millions, then two hundred 
millions, what will be their condition ? What proportion of that host will be poor ? 
What will be their condition ? We need not go far, nor peer into the future, to see the 
beginning of the end of all this. The increased price of fuel diminishes the comforts 
of the industrious poor, exposes their health, confiues them to a mere defense of life 
by consuming a large share of their earnings, which else could have been used for edu- 
cation, for personal comforts, or the purchase of a home. A great increase in the price 
of labor hinders the erection of dwellings. The poor man labors years longer to obtain 
the means to build a house. The growth of cities is retarded by it. SmaU and uncom- 
fortable tenements are built. Rents are higher. The high price of lumber adds to the 
expense of furniture. 

In California the miner can find no wood for a lever or a pick handle better than a 
pine limb. The western half of oar country produces no timber suitable to make a 
carriage, a wheelbarrow, or any kind of farm implements. AU these are now supplied 
from the East. American farm implements are in great request aU over Europe. Ger- 
many, in particular, buys all that reach there as soon as they are landed, and is ever 
calling for more. The superiority of our tools and machines, which is everywhere ad- 
mitted, over those made in Europe, is mainly in the better quality of the timber 
that enters into their construction. For handles of rakes, hoes, shovels, for scythe- 
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snathes, for shafts and poles to carriages and harvesting machines, there is no other 
wood that in elasticity and strength is equal to the American ash. ^ * * Sheep 
and cattle should be kept out from an acre or two of pasturing so that the hard wood 
growth may live, as these animals feed off all such growth, and then no wood but that 
of a black or soft growth can attain much size. 

Mr. Holmes, of Oxford County, estimates the cost of keeping eight 
sheep to be equal to that of one cow, or say forty sheep to five cows. 
He calculates on an annual increase of forty lambs, worth in the fall 
$3 each, $120; four pounds of wool per head, one hundred and sixty 
pounds, worth on an average the past eight years 56| cents, $90 5 
making $210 income from forty sheep. The sheep must be well cared 
for to produce this result, and there is an allowance of more than ordi- 
nary success in raising lambs. Two and a half gallons of milk per 
cow from the middle of May to the middle of September would give 
one thousand five hundred gallons, which would make one thousand 
five hundred pounds of cheese, worth at the average price of the last 
eight years 16§ cents, $250; one and a half gallons of milk per day 
from the middle of September to the middle of December would aggre- 
gate six hundred and seventy-five gallons ; allowing three gallons to 
make a pound of butter, there would be two hundred and twenty-five 
pounds of butter, worth, at 30 cents per pound, $67 50. Presuming each 
cow to have had a calf, which at six weeks of age has averaged $8 for 
several years past, the gross income would be, calves, $40 ; cheese, 
$250; butter, $67 50 ; total, $357 50— a diiference of $147 50 in favor 
of the cows. There is more labor attending the dairy, which is com- 
pensated by the sour milk and whey during cheese-making; a great aid 
in keeping and fattening hogs. These hogs make valuable manure, if 
well supplied with muck, leaves, loam, weeds, &c., so that with the 
cows and hogs a greater quantity of manure is obtained than from 
sheep, enough, perhaps, with the pork from the hogs, to compensate for 
the extra labor of the dairy. With cows more manure is obtained to 
enrich the soil, and therefore more corn, potatoes, hay, &c., can be pro- 
duced, and the farm be kept in a higher state of cultivation. Besides, 
the farmers of Maine have less to fear from the competition of the 
West in dairy products than in the production of wool. In the rough 
and mountainous pastures of the State, however, sheep are valuable as 
pioneers of the plow, reducing, in a few seasons, land full of briers and 
weeds to arable fields. They scale rough hillsides and glean food where 
implements of husbandry are useless, and invariably leave a pasture 
better for having been kept on it. As they are good renovators of worn- 
out ground, it is thought a pasture full-stocked with cows or other neat 
cattle, will support the same number of sheep, without detriment to f 
either and with benefit to the pasture. Mr. Ayer, of Waldo, recom-/ 
mends a judicious stocking with cattle and sheep, alternating everyl 
year. \ 
Calvin Chamberlain, of Piscataquis County, has grown the Alsike 
clover several years, and states that it is hardy and more permanent 
than red clover, retaining its hold many years. It throws out several 
stalks from one root, and should thercibre be sown thin ; it bears crop- 
ping by cattle well ; it continues longer in condition to be cut as hay 
than almost any other forage plant; and is the best honey plant in 
the world, working-bees forsaking almost any flowers for a field of this 
clover. It should be sown on fields so smooth that a scythe or machine 
can cut low, as the Alsike, if of any great weight, is sure to lodge pretty 
flat. 

The wheat crop of 1868, in Maine, was double that of the previous 
year, owing partly to the increased premiums offered by agricultural 
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societies, and partly to the absence of tlie midge, wMcli pest has been 
both starved out and killed by its enemies of the insect species, the lat- 
ter a fly smaller than the midge itself. A great impetus was given to 
wheat culture by the State bounty in 1840, and since that time large 
crops have been raised. The climate and other conditions are ail favor- 
able to its culture, and it is not considered an exhaustive crop. Every 
year the great wheat growing regions are receding further and further 
west, and in the same ratio the cost of transportation is increasing. 
The average yield in Maine is larger than that of any other section of 
New England, and, indeed, of some portions of the middle States* 
Joseph S. Hall, of ratten, raised 31^ bushels on an acre, on land upon 
which potatoes were raised the year previous ; Hall Bagley, of Charles- 
ton, raised 23f bushels to the acre 5 John Bagley, of Corinth, 21^ bush- 
els; and William Grinnell, of Exeter, 18 bushels to the acre. These are 
exceptional cases, however, the crop through, the State ranging from 9 
to 24 bushels per acre. The amount raised still falls far short of the 
demand for home consumption. 

Potatoes are an important item, and form the principal export crop in 
the eastern part of the State. In the northern and western counties 
the rot prevailed, destroying nearly half the crop, though fortunately a 
larger average than usual was planted. The new seedlings, the Early 
Eose, Harrison, and Goodi'ich, have proved very productive, vigorous, 
and healthy. The Jackson whites are a favorite old variety. E. F. 
Crane, of Kenduskeag, raised 320 bushels on one acre ; John Bagley, 
of Corinth, 272 bushels ; and many other instances are given, averaging 
about 200 bushels to the acre, which found a ready market at 50 to 75 
cents per bushel. The acreage devoted to potatoes in Maine is steadily 
increasing, now that the ravages of the rot have so materially declined. 
Notwithstanding the length of time, and the breadth of surface over 
which the cultivation of the potato has been extended, a wide diver- 
sity of oi)inion exists in regard to many points in its culture. Farmers 
whose conviction is the result of twenty years' experience and careful 
observation, confidently assert that small potatoes, and few of them, are 
followed by as good crops, and the growth of as large tubers as if large 
potatoes and more of them had been planted 5 others, fully as truthful 
and observing, are certain that the planting of small or cut tubers and 
few of them, as a general rule, will be followed by a meagre crop. Equal 
diversity of opinion prevails on other points. Unaccountable results 
not unfrequently follow all tillage operations, but the laws of nature are 
fixed and sure. The difficulty is, v/e are not always able to perceive all 
the circumstances and conditions which contribute to bring about a 
given result. 

The State Agricultural Society resumed its annual exhibitions (which 
had been suspended during the war) at Portland, in October. The dis- 
play was a complete success, the largest and most attractive ever held 
in the State, comprising nearly four thousand articles. Theye were 
over three hundred horses entered for premium, a far greater number 
than was ever present at any previous exhibition in Maine, if not in New 
England, showing a gratifying progress in the breeding of horses in the 
last ten years. Great attention is now paid to raising this noble animal. 
The climate and soil are favorable, and it is confidently expected that the 
old prestige will be regained. There were three hundred and twenty- 
five entries of neat stock, sheep, swine, and poultry, though the num- 
bers in the last three classes were quite limited. As an evidence of the 
improvement fehat has taken place in the character and value of the neat 
stock of Maine since the first exhibition held in 1855, nearly all the ani- 
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mals exhibited in 1868 were full-bloods of different breeds. The agri- 
cultural implements, products of the dairy, fruit, flowers, paintings, 
household manufactures, &c., embracing a great variety of articles, pre- 
sented a display of varied beauty and remarkable interest. The receipts 
were $12,656 05, nearly double the amount of any previous exhibition. 

A successful feature of great interest, too often overlooked at the 
State exhibitions, was the evening meetings for the discussion of prac- 
tical and important subjects, in which many of the best farmers of the 
State and from abroad took part. The principal topics discussed were 
"farm-crops — their insect foes, and how to destroy them 5" "stock- 
breeding " how the farmers of Maine can best improve their farms 
" agricultural implements," &c. In the discussion on stock-breeding, T. 
S. Lang, of North Yassalboro', said that what forcing a calf or other young 
animal has, the first six months, especially the first three months, de- 
termined its subsequent value. Breeders should spare no pains nor ex- 
pense in feed or care of the dam for four months before foaling, and for 
six months after, if she feeds her colt so long. While the bone is form- 
ing in the colt, give it all the food it will eat. The bone attachments 
thus become more positive, and such animals are less likely to meet with 
the trouble incident to those that are weak and under-fed, such as 
ringbones, spavins, curbs, &c. J. E. Richards, of Kentucky, who has 
imported from Europe and Arabia some of the finest horses in the world, 
also urged the necessity of feeding the mare and foal, that the growth 
of the colt may be as great as possible while the bone is forming. In 
raising fine specimens of neat stock in Europe, it is not unusual to give 
the milk of two or three cows, if they will take it. 

S. F. Perley, of IS'aples, advocated the policy of each farmer having 
a specialty, and spoke favorably of raising hay as opposed to stock 
farming exclusively. Manures had better be bought and hay sold at 
the prices of the last few years, though near large towns the case may 
be different. Manures are better than fertilizers, although the latter 
should be used in part. J. M. Carpenter, of Pittston, however, consid- 
ered good stock and its products v/orth more in the end than selling the 
hay. Eev. W. A. P. DiUingham, of Augusta, urged manuring farms 
from every available source, till they become of great richness and pro- 
ductiveness; and advised keeping liay to improve stock with, and using 
compost rather than commercial fertilizers. He considered fruit culture 
one of the best sources of profit. Colonel Lang considered fertilizers 
good, but composts better, -md by breeding good stock the value is in- 
creased. Mr. Witherell, editor of the Boston Cultivator, indorsed 
Colonel Lang's doctrine, quoted Liebig in support of a rotation of crops, 
and opposed tlie idea of specialty in farining. Alluding to the raising 
of tobacco in Connecticut and western Massachusetts, he thought the 
profit of the tobacco crop far exceeded the cost of fertilizing the soil, 
and that the extra fertilizing required would leave the soil in better 
condition for farm crops. He considered it better to keej^ hay at home 
and feed it to cattle than to send it to England. 

The State commissioners on the fisheries recommend a complete re- 
vision of the hundred and fifty laws relative to this subject, now on the 
statute book, which are of a very diverse character, and the appoint- 
ment of a board of commissioners with plenary powers, who shall have 
a general supervision of the fisheries throughout the State, and a board 
of wardens for each river basin; also, suitable encouragement to all 
who may engage in the cultivation of fish; with several suggestions and 
limitations as to the times when fish may be taken. Two seasons have 
now l)een spent in ipreliminary examination, and the time has come for 
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the commencement of vigorous work in restoring tlie salmon, shad, and 
other sea fish to the rivers of the State. The first step is the construc- 
tion of proper fishways. The northern States generally are moving in 
this mattery and with a wise and liberal policy there is no reason to 
doubt that the fisheries of Maine can be restored to something like their 
former productiveness. 

MASSACHUSETTS. 

The sixteenth annual report of the secretary of the State Board of 
Agriculture opens with a report of the commissioners on contagious 
diseases among cattle, giving the different theories of the Texas cattle 
disease, and recommending stringent laws to prevent the introduction 
of Texas cattle into the Western States between the months of March 
and November. During the other months it is thought that the traffic 
can be permitted with safety and advantage, whereby the western 
farmer may turn his rich fields of corn and grass into money, and the 
supply of beef be increased. 

The value of the fruit crop of Massachusetts is estimated at over 
$2,000,000. J. F. G. Hyde, president of the Massachusetts Horticultural 
Society, recommends, for a succession of apples, the Williams, Eed Astra- 
chan, and early Sweet Bough for summer ; the Gravenstein and Pumpkin 
Sweeting for baking, and Porter for fall ^ the Baldwin, Khode Island 
Greening, Eoxbury Kusset, Golden Eusset, Hubbardston Nonsuch, and 
Ladies' Sweeting, for winter. Of pears, the Madeline, Eosteizer, Brandy- 
wine, Beurre G&ard, and Clapp's Favorite, for summer ; the Bartlett, 
Belle Lucrative, Abbott, Paradise d'Automne, Swan's Orange, Sheldon, 
Seckel, Marie Louise, TJrl3aniste, Beurre Bosc, and Beurre d'Anjou, for fall. 
Of this latter pear Mr. Hyde says, "All things considered, it is one of the 
most valuable sorts cultivated ; large, good, and productive." Marshall 
P. Wilder, the distinguished pomologist, who is rarely at fault, after 
indorsing all the above varieties, says that " of the thousand kiuds he 
has proved by personal inspection, the Beurre d'Anjou stands first on 
the list." He has now more than four hundred bearing trees of this varie- 
ty, and finds no difficulty in selling his crop, which he finished up last year 
at $25 a barrel, for the New York market. The tree is as hardy as an 
oak, and thrives in dry and wet, and light and heavy soils. It is never 
killed nor cankered in winter, and in quality is all that can be desired. 
Mr. Wilder regards his introduction of this fruit, more than thirty years 
ago, as one of his most satisfactory horticultural achievements. For 
winter pears Mr. Hyde recommends Dana's Hovey, Lawrence, and Vicar 
of Winkfield. In raising pears for market purposes and profit only, 
not more than five or six varieties should be grown. For the last fifteen 
or twenty years, it has been difficult to raise the peach in Massachu- 
setts ; in sheltered i>laces, however, they withstand a great degree of 
cold, and if a few are planted annually a crop may be hoped for' once 
in three or four years. Cherry trees have been unfavorably affected by 
drought and black wart, vv hich have brought the raising of this fruit into 
disrepute. Formerly the Black Tartarian cherry was sold for $3 to $4 
per bushel now they sell for 810 to $12. Excessive manuring kills the 
trees, which thrive best in good strong grass lands that are not wet. 
The best sorts for cultivation in Massachusetts are the May Duke, Black 
Tartarian, Black Heart, Downer, and Elton. The black wart and the 
curculio have driven the plum out of cultivation. Grape growing re- 
ceives great attention, not as much for wine as for market purposes. The 
Concord, a native of Massachusetts, which stands the coldest winters 
and is free from mildew, is the favorite variety ; the Hartford Prolific 
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and Eogers No. 4 are also extensively grown. In view of the progress 
that has been made in grape cultnre within twenty years, it is thought 
not improbable that a new variety may yet be produced that shall be as 
" hardy as the Concord, as good in quality as the lona, as large and 
handsome as the Rogers l^o, 4, which will resist mildew of foliage and 
rot of fruit, and ripen a week or ten days earlier than the Hartford Pro- 
lific." Great attention is paid to the culture of small fruits, the demand 
and supply showing an astonishing increase. Thirty years ago the 
strawberry was grown to a small extent near Boston, and a few hun- 
dred boxes glutted the market. Now there are thousands of acres de- 
voted to this delicious fruit, and car-load after car-load is shipped from 
New York, New Jersey, and Virginia. 

Notwithstanding the increased culture, the demand for the strawberry 
^t remunerative prices is far ,in excess of the suppl3^ One town that in 
1861 consumed two thousand four hundred boxes, at an average price 
of 17 cents per box, last year consumed eleven thousand boxes, at 25 
cents. While the population of the place increased 40 per cent., the 
consumption of this fruit increased 350 per cent. Thousands have dis- 
covered in its use a cheap and wholesome luxury that is highly beneficial 
to their physical well-being. Its culture is rather more difficult than is 
generally imagined, owing to the action of frosts in winter, the cutworm 
in summer, and the frequent sharp, scorching drought while the fruit is 
ripening. A fair crop three years in five is as much as is generally 
realized. A. P. Slade, an extensive grower of the strawberry, thinks 
that too many plants to the acre are generally set, and money and labor 
thus expended that yield no adequate returns. He recommends that 
the rows be three and one-fourth feet aparb, and the plants three feet 
apart in the rows ; the runners trained lengthwise the rows, during 
the summer, say six to eight thousand plants to the acre ; then if the 
cutworms occasionally destroy one, the rows can be trained in so as to 
fill the vacancy. Plants should be set as early as possible in the spring, 
after the ground is in suitable condition, and clean culture by hoeing 
every week or two is absolutely essential. Thus carefully attended the 
first year, nine- tenths of this labor will be saved in future years. One 
good crop only should be picked, and then the vines should be plowed 
under, as setting a new piece is less expensive than carrying over an 
old one. Where pistillate jjlants are used, every tenth row should be 
set with a staminate variety. The culture of the raspberry, blackberry, 
gooseberry, and currant is also rapidly increasing ; and the cranberries 
of the hitherto unproductive sandy soils of Cape Cod have become a 
great source of wealth, bringing high prices in all maft^kets. Greneral 
Newhall considers it indispensable to secure good, thrifty trees; that 
they be grown on seedling stocks, instead of being grafted into root- 
cuttings ; they thus grow faster, and live three or four times as long. 

Great complaint is made of the adulteration of commercial fertilizers. 
Mr. Clift thinks there is no class in the community robbed and plun- 
dered as are the farmers by the manufacturers of fertilizers. In getting 
up a manure that will sell for $45 a ton, they take a fish guano worth 
$20, then mix v/ith it charcoal, &c., making an article worth $25, which 
they sell at $45. Mr. Boise, of Blandford, has been so often swindled 
in buying these fertilizers that he condemns them all, and thinks 
mone^^ expended for them is generally capital thrown away. John A. 
Morton, of Hawley, expresses similar views; he formerly used super- 
phosphate of lime, poudrette, &c., but considers them humbugs, 
mostly played out.^^ Lime and ashes and compost, with pent and 
manure, pay him well. E. L, Metcalf, of Franklin, had quite as muijh 
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contempt for the fertilizers now in tlie market, and thinks the money 
paid for them wasted. Ground bones, when they can be had pure 
from the mills, mixed with wood ashes, costing $30 per ton, or lime 
and salt, or plaster and salt, and ashes, are compounds highly recom- 
mended by Mr. Metcalf. Dr. James R. Nichols, a practical chemist, 
says that bones at $1 per one hundred pounds, broken up coarsely, 
so as to pack in a box or barrel, with good unleached ashes, pound per 
pound, afford the best and cheapest fertilizer known. Make a box, say 
a foot and a half deep, large enough to hold the bones and ashes, and 
in a few weeks after being mixed they will become disintegrated and 
ready for the field. He calls for legislative interference to stop " the 
rascality practiced by the bone-griDders and fertilizer-makers 5 and to 
make imposition in the matter of fertilizers a penal offense." 

Mr. Clift makes the important suggestion that the Agricultural Col- 
lege educate farm managers, who shall thoroughly understand the busi- 
ness of farming from the beginning to the end, so that the thousands of 
men of capital in our cities, who have a taste for agriculture, can invest 
a proper amount of capital and find those who can manage their farms 
for them. There are thousands who have money enough who would 
cheerfully invest ten, fifteen, or twenty thousand dollars in a farm, if 
they could find intelligent managers w^ho would run it so that they 
could make seven per cent, on it. A class of farmers is wanted who 
can join their skill and knowledge to the capital of the thousands of 
men in our cities who have pecuniary ability and inclination toward 
rural pursuits, but not the requisite knowledge for an iudependent man- 
agement of farms. More capital as well as more knowledge is wanted 
in farming. The suggestion is also made that the State set apart a 
fund, to be loaned to young men who get started in farming, but who 
have not the necessary capital to make improvements ; on the same 
plan that the British government is advancing loans to farmers for 
draining their lands, which is telling with such splendid results on 
English agriculture. Draining is much needed on perhaps half the 
land in Massachusetts. There are few farms that have not more or less 
of their area so wet that it will not pay to work in the present condi- 
tion. If a young farmer can go to a government fuud, as he can in 
England, and borrow money enough to drain the few acres that need it, 
giving the State security on his farm, which would rapidly improve in 
value, it would change the face of the Commonwealth, and increase im- 
mensely its wealth and taxable property. Two average farm crops on 
drained land generally pay the whole expense of draining. 

Alexander Hyde, of Berkshire County, considers orchard grass one 
of the most luxuriant and nutritious for both grazing and hay. 
" It never says die. It is the first to furnish a bite for cattle in the 
spring, is but slightly affected by the droughts of summer, and con- 
tinues growing till the severe cold of November locks up the source of 
its nourishment. When cut or grazed it starts up with the vigor of 
the fabled Hydra.'' It can be mowed in June and August, and in a few 
days is fit for grazing, if it is not desired to cut a third crop. If cut 
while in blossom cattle and horses are exceedingly fond of the hay and 
thrive upon it. Sheep will pass over other grasses to feed upon it. 
Even in Kentucky, where blue grass is generally considered the king of 
grasses, Mr. Saunders, of that State, admits that when grazed down, 
and the stock off, it will be ready for regrazing in less than half the 
time required for the blue grass; and in summer it will grow more in a 
day than the blue grass will grow in a week. Its inclination to grow in 
tussocks may be remedied by thorough pulverization of the soil and a 
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liberal allowance of seed, (at least two bushels to tbe acre,) and a slight 
harrowing in the spring where tussocks have become prominent, so as 
to make a smooth sod. It is best to sow other grasses with it, that the 
surface jof the ground may be filled with roots, and all the resources of 
the soil brought into requisition. It likes a deep, rich soil. 

Of Indian corn, of which our beef, pork, mutton, and poultry are 
made, the average product per acre is not more than twenty-five or 
thirty bushels, which average ought to be doubled. For the last 
twenty years there has been no annual increase in its production. If 
well manured, and a spoonful of homemade superphosphate is applied 
to each hill, and a handful of wood ashes sprinkled at weeding, and 
the soil is carefully stirred, a yield of seventy-five bushels per acre can 
be safely counted on. In harvesting it is best to cut the corn from the 
hill about the first of September, and stook it at once. It will thus 
give com with less shrinkage and make better fodder, besides saving 
labor. Although the average yield per acre is low, there are exceptions. 
Jos. Silvia raised 109^ bushels; George D. Cottle, 108 J; Allen Lock, 
1021; Obed Nickerson, 89, and W. Mayhew, 82^. All these cases were 
in Duke's County, an island off the bleak coast of Massachusetts. Alex- 
ander Hyde stated to the Hoosac Yalley Agricultural Society that, not- 
withstanding its rugged soil, Massachusetts raised more bushels of corn 
to the acre than Illinois with its fertile prairies; and that no State in 
the Union raised so much corn per acre as bleak, mountainous Vermont. 
An acre of corn in New England means more than one hundred and 
sixty square rods of soil slightly scratched; it implies also manure and 
hard work. 

The crop of potatoes returned as the product of 1865 was nearly 
4,000,000 bushels. It ranked then as the third in the State in money 
value; grass and corn only taking precedence; as it has since received 
increased attention, it will now probably rank as the second. It is an 
important crop to the State, as the climate and soil are favorable and 
its bulkiness and cost of transportation prevent competition from the 
fertile prairies of the West. The average price at the farmers' doors in 
Massachusetts is now 75 cents per bushel, while the consumption is far 
greater than when the price was one-fourth of this sum. At present 
prices flour is cheaper than potatoes. The question of planting cut or 
uncut potatoes is still a mooted one. Tubers of medium size, cut length- 
wise, leaving three or four eyes to each tuber, are recommended by Mr. 
Hyde; cut in this manner the vitality of the seed-end and the nourish- 
ment of the butt-end are secured. In cutting the potato crosswise the 
support which the butt is designed to give the seed end is lost. 

The people of Duke's County having decided that the Ayrshire was best 
suited to their climate and wants, the agricultural society, in 1863, pur- 
chased six thoroughbred Ayrshire bulls, and some cows and heifers, 
and disposed of them to the farmers, binding the latter not to sell any 
of their stock off the island in less than five years. The consequence 
is that, instead of there not being "a valuable animal on the ground," 
as the delegate in 1862 reported, there are now to be seen the 
thoroughbred and grade Ayrshire on every part of the island, embrac- 
ing as fine specimens as can be found in the State. Some of this stock 
has been taken to Berkshire County. 

There are thirty county and local societies, whose receipts for the 
year were $128,830 15; amount paid out in premiums and other dis- 
bursements, $106,262 38; value of real estate and other property, 
$398,024 21; indebtedness, $103,194 42; permanent funds invested in 
United States bonds and other unquestionable securities, $290,220 91. 
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Liberal premiums are offered for the plantations of forest trees; that of 
the State Society being $1,000. 

S. A. Merrill, of Danvers, in the summer of 1864 purchased fifteen 
acres of land that had been in grass for several years, and "was nearly 
.Tin out." It was plowed in the fall, eight hundred feet by five of hot- 
beds were laid out, and fourteen acres of the land were planted, mostly 
with garden vegetables ; one hundred pear trees were set out, and half 
an acre of land was reclaimed by draining. The latter had been so low 
and wet as to yield nothing, but it now bears sweet grasses at the rate 
of four tons per q^re. The two years following the land was liberally 
manured with swamp mud, night soil, fish, and barnyard manure. In 
1868 seventy-five cords of manure were spread on thirteen acres, three 
of which were planted with onions, one each with cabbage, beets, and 
onions, two with sage, two with melons and squashes, and the remainder 
with various vegetables. Four cows, five horses, and three or four 
hogs were kept. The land is now in the highest condition for large 
crops. The total product of his thirteen acres last year was $5,733 98. 

Upward of two hundred pages of appendix are filled with essays on 
the pests of the farm, drainage, improvement of meadow and swamp 
lands, special or commercial fertilizers, orchards and fruits, hedges, 
forest trees, cranberry meadows, domestic wines, live stock, dairy 
products, poultry, addresses to county societies, &c., adding greatly to 
the value of the volume. 

CONNECTICUT. 

The annual report of the secretary of the Connecticut Board of 
Agriculture for 1868-'C9 contains, besides the usual statistics, lectures 
by Professor Brewer, on old meadows and i)astures; by Professor 
Gam gee, on the condition of pastures that produce diseases in animals; 
by Professor Johnson, on grasses and green fodder; and a report on 
commercial fertilizers; besides discussions and communications on 
subjects chiefly connected with grazing, a leading branch of farming in 
this State. * 

The subject of the grass lands of the State, their condition and ca- 
pacity, and their importance as the basis of successful husbandry, were 
amply canvassed at the evening sessions of the board. Professor B. 
recommends a variety of grasses as an important element in the excel- 
lence of old pastures. On a given square yard, for example, a greater 
weight can be grown if there are several si^ecies mingled than if there 
is but one, and this mixed forage is more eagerly eaten by stock, and is 
more nutritious. Besides, where pastures are seeded down with severaj 
kinds some start up earlier in the spring, others hold on later in the 
faU, and all strive together for room in the summer. A firmer turf is 
also thus given to pastures. If we closely examine a new pasture, 
seeded with only one or two kinds of grass, we shall find the ground by 
no means fully covered ; there are bare spots between the bunches of 
grass. These unoccupied spots will support a second species better 
than more plants of the first, because one Avill take from the soil what 
the other rejects. Even after a second and third kind are growing, 
there are yet bare places that may be used by still other kinds, and 
these do at last get in there until, finally, the ground is entirely covered, 
and a thick matted sod is produced, furnishing more and more nutri- 
tious forage for many years. In the best grazing districts of England it 
is thought that it takes forty or fifty years to get a good pasture ; and 
many old lawns and pastures there arc three or four times as old, whose 
firmly knit, velvety sod, filled with species of the most nutrit^pus 
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grasses, accounts for tlie excellence of the butter, cheese, and flesh pro- 
duced. Good pastures and grazing mitigate the evils that have re- 
sulted from stripping lands of their original forests. In northern and 
western Europe, where grazing is a leading branch of agriculture, the 
well-matted turf protects the hills from the ravages of the rains. The 
keeping of cattle furnishes a continual means of manuring, and thus 
the fertility of the soil is kept up, in fact is increased, until the most 
densely-populated regions of the civilized world are found there, and 
certainly the centers of the greatest wealth. 

Pasturage and the keeping of cattle are the only means of furnishing 
the enormous amount of manure that is necessary to preserve indefi- 
nitely the fertility of the soil. Those portions of France where the con- 
dition of agriculture is the poorest is where there is the least pastur- 
age, and where it iS best is where pastures and the keeping of cattle 
furnish the means. A comparison of the systems of agriculture in our 
own land, contrasting the North with the South, presents the same re- 
sults; the one of barn-yards, manures, and increasing wealth, the 
other of waste, exhaustion of soil, conquest of new lands, ending in 
poverty. The wealth of the North is based on northern agriculture, and 
if that wealth is maintained it must be through the manure heap, and 
this finds its source in the pastures and meadows of the land. 

Irrigation, also, is a great renovator of pasture lands. It brings for- 
ward fattening grasses for cattle. On meadow lands in Connecticut, 
with sufficient drainage, the crops have been increased two, and even 
three fold. It is also destructive to the growth of weeds, the golden 
rod, ox-eye daisy, and most other pestiferous plants. Sheep are also use- 
ful in clearing out daisies, if allowed to feed the pastures down close 
in May or June, Throughout India irrigation is the only means of 
renovating the soil ; wells are sunk on the farms for this purpose, and the 
water raised by machinery worked by oxen. 

For purposes of soiling lucerne is an excellent auxiliary crop, as it 
can be cut five or six times in a season, and needs but little cultivation 
afljer the first year. It is a perennial, long-rooted plant, requiring a rich 
soil, with an annual top-dressing of lime, ashes, and barn -yard manure, 
and should be sown in drills fifteen to eighteen inches apart, and kept 
free from weeds. Orchard grass, for mowing or grazing, is highly re- 
commended. It is ready for the scythe with clover, and after cutting 
it immediately springs up again. If fed closely, it furnishes a continual 
succulent i^asturage through the season. Its habit of growing in tus- 
socks or clumps can be prevented by harrowing the ground in early 
spring, so as to make a smooth sod. Alsike clover is considered super- 
ior to the common white clover as a pasture grass, it growing a foot 
high, and furnishing more feed. Bees prefer it also. 

Ashes are considered the cheapest manure for improving pastures ; 
from 50,000 to 75,000 bashels per annum have been used in one town- 
ship six miles square in Connecticut, at a cost of 25 cents per bushel, 
with most satisfactory returns in the increased products of' the farms ; 
200 bushels per acre have quadrupled the product. Plaster is exten- 
sively used in Litchfield County, with the best results. It is especially 
useful on clover, but is applicable to all crops on dry land ; one or two bush- 
els per acre often doubling the product of an old decayed pasture. It costs 
$8 to $9 per ton at the mills. Fattening cattle improve pastures, while 
milch cows impoverish them ; and whenever a farmer feeds his stock 
highly his farm improves in fertility. The longer- a meadow is laid down 
to grass with proper top-dressing, the better the hay will be to feed. 
The average time for cutting hay in Connecticut is thought to be at 
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least two weeks too late. This delay injures the quality of the first crop, 
and occasions a failure of the rowen or aftermath. Close mowing by 
scythe or machine is injurious generally, preventing any growth of 
aftermath. Moderate pasturing in the fall is beneficial to most mead- 
ows, as the rowen, if left on the field, affords a shelter for mice, and 
checks the young grass as it shoots up in the spring. Orchard grass 
and timothy should be cut when the principal stalks show their blos- 
soms, or they become woody and but little better than straw. Corn, 
sown broadcast in drills, is a valuable substitute for helping out the 
grain crops, either for summer or winter use. The first sowing should, 
be made early in June, which will be large enough to feed in August 5 
the second, two or three weeks later ; the first crop is the best for win- 
ter use, and may be well cured during warm weather. The southern 
and western varieties are preferred, as they furnish a large growth, and 
cattle appear to relish them as well as the sweet corn. Two bushels of 
seed corn per acre is sufficient ; this affords a more perfect growth than 
when sown thick. Cutting hay and fodder is recommended on all ac- 
counts, as giving an economical control over the supply, security against 
waste, and the facility of mixing different kinds of food in such propor- 
tions as may be found best. Corn stalks, coarse hay, and straw may be 
fed to great advantage. Corn stalks well cured are thus made worth as 
much as the best hay, and one or two quarts of meal will make a bushel of 
cut straw equal to hay. Eoots in this case are necessary as an appetizer, 
and to prevent constipation, and may take the place of grain. Opin- 
ions differ somewhat on the advantages of steamed food for milch 
cows. Some estimate the increase of milk or saving of fodder by 
steaming at fully one-third. The Saxons have a proverb, the softer 
the food the more the milk." Warm drinks tend to produce milk. The 
same amount of grain, fed in a warm thin gruel will produce more milk 
and butter of richer quality than when used dry. 

Although in a few towns the meadows are steadily declining in yield, 
from the increase of daisies and other weeds, neglect of manuring, and 
bad husbandry generally, they are more productive now than twenty-five 
years ago, as a rule, throughout the State. The reports from leading 
farmers show that care, with small expense, is improving the pastures. 

The secretary closes his remarks with the question: Will the farmers 
still allow the "let alone system" to go on, or will each do what he can 
to help himself and save the State from barrenness ? 

The aggregate returns from the different agricultural societies of the 
State show the satisfactory condition of $20,319 20 receipts, against 
$16,386 86 disbursements 5 besides the possession of real and i)ersonal 
estate, valued at $40,125, with an indebtedness of $13,210, 

MARYLAND. 

The great change in the labor system of Maryland, brought about by 
the late war, induced the legislatures of l^QQ and 1867 to take measures 
to promote immigration from Europe. The deficiency of agricultural 
labor led to a depression in the price of lands, and a department of 
labor and agriculture was established ; an office was opened in Balti- 
more 5 pamphlets were distributed in Europe to furnish information on 
the resources and advantages for settlers in Maryland, and to remove 
some of the prejudices that had lorevailed in reference to the former 
slave States. These labors seem to have been well-timed and ser- 
viceable. Mr. McPherson, superintendent of the new department, re- 
ports that out of 10,807 emigrants arriving in Baltimore in 1868, 1,802 
were induced to remain in Maryland 5 and in 1869 a still larger proper- 
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tion, 3,627 out of 11,052. All of these were from Germany, except 
about 200. The demand for laborers of all classes, however, has far 
exceeded the supply, and good homes and employment have been 
promptly furnished to all who have accepted the mediation of the office. 
To facilitate the distribution of laborers, arrangements have been made 
with local steamboats and railroads for conveying immigrants sent from 
that office to various parts of the State at half price. It is, however, 
stated with regret, that notwithstanding the efforts made abroad, the 
total immigTation to Baltimore has not increased. It is difficult to di- 
vert from New York the great stream of immigrants, where an excel- 
lent code of laws and regulations, built up on a long experience, exists 
for their protection. 

Among other duties of the superintendent, he was directed to inquire 
concerning the undeveloped resources of the State, especially those 
within the limits of Chesapeake Bay and its tributaries. His investi- 
gations led to interesting results. The annual product of oyster^ is not 
less than 10,000,000 bushels, worth at first hands $5,000,000. The value 
of this crop, before it reaches the consumers, probably exceeds that of 
the coal product of the State, which amounted to about 2,000,000 tons 
the past year. A State tax of three cents per bushel on oysters is re- 
commended, which small charge, it is thought, would not diminish the 
trade, being in fact paid by consumers, who are non-residents and found 
in every town and hamlet between the Chesapeake and the Pacific coast. 
It is feared that the oyster beds of Maryland, as now worked, are being 
rapidly destroyed by the harrow-like dredges that drag over the beds 
from September to June. Dredging should be restricted to the period 
between the 1st of November and the 1st of May, and the highest fines 
be imposed for dredging at night. There are nearly six hundred ves- 
sels, each with two dredges, now in this business, making twelve hun- 
dred harrows, dragged by vessels under full sail, over the beds, night 
and day, without regard to the size or condition of the oysters, grind- 
ing up and crushing out the life of a thousand young ones to every 
mature oyster that is taken. This dredging business in the Chesapeake, 
where a comfortable anchorage can be resorted to in a few minutes, 
when desired, is much safer and more remunerative than that of the 
cod and mackerel fishermen, who risk their lives and their all on the 
bleak coasts of New England and Newfoundland for months during the 
stormy season, many nights tossed on the ocean, with the sea break- 
ing over them from stem to stern. 

The extent of the oyster beds of Maryland is about three hundred 
and seventy-three square miles, which, under the administration of 
proper laws, would give emi3loyment to twenty thousand laborers in a 
few years. Besides the six hundred dredging vessels licensed, averaging- 
twenty- three tons each, there are also two thousand canoes, which, on 
an average, take daily about five bushels each by tongs, for seven 
months in the year. This fleet in 1809 employed 6,885 men, independ- 
ent of those engaged in the carrying trade, which would probably swell 
the number to between nine and ten thousand hands employed afloat in 
the oyster business. About $10,000 was imposed in fines last year for 
infringement of the oyster laws. 

It is well known that on the coasts of France and England the oyster 
had been nearly destroyed and was becoming so rare as to disappear as 
an article of trade, and was only to be found on the tables of the rich. 
This condition exists in England at present ; but in France, since 1859, 
owing to the investigations of the celebrated savant, 31. Coste, the mat- 
ter has been taken in hand by the government, and wholesome laws 
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have been enacted for the cultivation and protection of the oyster, and 
ship-loads of American oysters have been imported and planted along 
the coasts. This has led to the most satisfactory results, furnishing a 
bountiful supply, and giving employment to thousands of poor dwellers 
upon the sea-shores, Tvho would otherwise have lived in poverty. 

SOUTH CAROLBn^A. 

After an interval of eight years the South Carolina Agricultural and 
Mechanical Society held a meeting at Cokimbia, on the 10th, 11th, and 
12th of November, 1869. The opening address was made by the presi- 
dent, who, after alluding to the causes which had suspended the meet- 
ings of the society, and referriog to the liopeful prospects of a grander 
march in material progress under the new order of things than they 
had ever before witnessed, directed attention to the rich mining and 
manufacturing resources of the State, which have been hitherto entirely 
neglected, and remarked that population is now the chief want in de- 
veloping the wealth of South Carolina. Tli e greatest hope is in attract- 
ing immigrants from Europe; in default of that, the encouragement of 
the immigration of the Asiatic was recommended as a blessing to both 
parties, "immigration from either of these sources is urged in view of 
the great wants of tlie State, and in no spirit of hostility to the freed- 
men. He would not exclude them from the broad field of labor, nor 
withhold from them the fiuits of honest exertion. 

John S. Green, from the committee on fertilizers, alludes to recently 
discovered beds of phosphates, in almost inexhaustible supply, near 
Charleston, which came just in time to meet the deficiency in supply 
and the high price of guano, and recommends the appointment of an 
agricultural chemist, with a sufficient salary to insure his undivided at- 
tention to the great agricultural interest of the Stat^. In regard to the 
relative merits of nitrogenous and phosphatic manures, he says the pro- 
portions of each should vary according to the nature of the soil and 
the plant ; for instance, where the ash of the cotton seed contains forty- 
six per cent, of phosphoric acid, and the ash of the plant twenty-five 
per cent., it is evident that a larger proportion of phosphatic manure 
should be applied to cotton than to corn and the cereals, the ashes of 
which indicate not half the amount of phosphoric acid necessary to their 
existence. Cotton seed will furnish a large supply of nitrogenous ma- 
nures. The best results are obtained by expressing the oil from the 
seed and feeding the cake to the stock, or using it directly as a ma- 
nure. Dr. Leconte ^ays the oil, either in the seed or the cake, contributes 
nothing to its efficiency as a manure, but is rather a hindrance, as it 
retards decay ; the cake is therefore greatly superior to the seed, and the 
more thoroughly the cake is pressed the better. Scientific analysis 
shows, also, that in this form of cake the use of cotton seed may largely 
replace the use of corn in feeding stock, and furnish at the same time a 
manure nearly half as valuable by weight as the best Peruvian guano. 

Colonel E. S. Keitt says that within the last four years particular at- 
tention has been paid to selecting improved varieties of cotton seed. 
Cotton is improved by cultivating in the best manner, and then select- 
ing from each stalk the largest, finest, and most perfectly -matured bolls, 
having regard also to the number of bolls on tlie plant, as well as the 
fineness and softness of the staple. By selecting the former he may 
produce a seed distinguished for its productiveness; by taking the latter 
the variety may have a high repute for the superior quality of its lint. 
With cotton at an average of 10 cents per pound, the State, for thirty 
years before the war, was rapidly increasing in wealth ; and now, with 
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cotton at double that price, it is not probable tliat political differences 
and the transition state of labor can long arrest the march of the great 
laws of political economy. It is claimed that South Carolina has an 
advantage over all the other cotton States, from the fact that the short 
staple cotton is never affected by the boll-worm, caterpillar, &c. ; the 
State is never overflowed by high water, and seldom fails to make good 
cotton crops. By proper cultivation and systematic manuring, two 
bales to the acre can be produced. 

It is admitted that corn cannot be made a remunerative crop under 
the old system of plantation culture. ' But by deep breaking up^ under- 
drainage on moist land, judicious manuring, and leaving the roots of the 
com undisturbed after it begins to tassel, the most satisfactory results 
have been attained. More attention to this crop is recommended. Fat 
stock of all kinds would then give evidence of full bams, and the old 
adage would be verified, that "it takes corn to make cattle, and cattle 
to make corn." 

T. W. Woodward states that the efforts at raising fish in South Car- 
olina have generally been failures, which is not surprising, since the 
experiments have been conducted without system. The general prac- 
tice has been the formation of a puddle of water somewhere, and the 
indiscriminate throwing in of all varieties of fish possible to be obtained, 
-which is as absurd as to embark in sheep husbandry by procuring a 
flock of sheep and a pack of wolves to run upon the same pasturage. 
The ponds were too small, insufQcient attention has been paid to feed- 
ing, varieties of fish the most antagonistic have been crowded together, 
and no attention has been paid to separating the larger and smaller 
fishes into different reservoirs. Nature must be aided in raising a crop 
of fish as well as any other crop. Young fish only, and those of the 
same size, should be kept in the same pond ; and, with close attention 
paid to feeding them with proper food, thousands of tons of excellent 
food may be added to the resources of the State. 

It is stated that Passraore& Wilhelm, of thesorghum works of Green- 
ville, South Carolina, have been entirely successful in manufacturing 
syrup and sugar of superior quality from the black imi)hee, grown in 
the immediate neighborhood of their works. 

John B. Moore calls attention to the advantage and necessity of im- 
proved mechanical appliances to agricultural pursuits in the State. 
Thousands of acres now lying waste, in noxious grasses and woithless 
weeds, could be turned into the most productive fertility by the intro- 
duction of more peifect and powerful imi)lements of culture. For the 
last forty years, while the southern planters, by exclusive attention to 
the culture of cotton, grew rich beyond any parallel in history, they 
were ''the best starved enlightened people the sun shone upon, not pro- 
ducing a tithe of the actual necessaries of southern life, corn bread, 
and bacon ; while of the luxuries of intelligent farmers' life, as the pro- 
duce of the dairy, the fruit orchard, the fattening pens, &c., they were 
totally ignorant." The real, though remote, reason for all this was the 
want of proi)er, thorough, and deep tillage for producing, and economi- 
cal appliances for gathering crops, to be obtained only through the use 
of the most improved farming and labor-saving implements, instead of 
those venerable agricultural relics ''which bore upon their fossil fea- 
tures the marks of many thousand years, one of the most important be- 
ing the peculiar emblem of Time itself." Improved tillage, deeper plow- 
in g, and thorough manuring arc recommended. " Commissioner Capron's 
assertion that $150,000,000 in increased production may be added to 
the annual value of the croi>s of the United States for every inch that 



STATE REPORTS ON AGRICULTURE. 



531 



is added to the depth of tillage is within the bounds of reason ; and, 
in the opinion of your committee, the calculation would be far more cor- 
rect in its application to the South than to the North, where our long 
droughts and drier climate force our plants to penetrate deeper in search 
of moisture ; and we confidently predict that we shall hear no more of 
disastrous droughts, and failure of the cereal and hay crops in the South, 
when the steam-plow shall have turned our land ten to twelve inches 
deep, and have pulverized it sixteen to eighteen inches ; and no more 
comi)laints that we have no time to harvest these crops and pre- 
pare them for market, when the mowers and reapers, the horse-rakes 
and horse-forks shall have superseded the wooden -tooth hand-rake 
and the ancient scythe 5 and the steam threshing machine shall have 
taken the place of the hand flail, and of ^ the ox that treadeth out the 
com.'" As many of the implements brought from the North are of slight 
and unsuitable construction for the peculiar wants of southern agricul- 
ture, it is proposed that members of the society form a stock company 
to establish at Charleston or Columbia a manufactory of improved agri- 
cultural implements. 

A committee was appointed to elaborate a scheme for the establish- 
ment of normal schools, to be located in some healthy and economical 
part of the State, where the necessary scientific education for developing 
its natural resources can be obtained. Colonel J. E. Calhoun, of Abbe- 
ville, has offered one thousand acres of land toward this object. 

The sum of $10,000 was voted for the expenses of the next fair, $8,000 
of which was subscribed on the spot by seventy six individuals. The 
city of Columbia has also contributed $8,000 to the same object. 

The appointment of a State geologist is recommended, who shall make 
a chemical analysis of all manures offered for sale, as well as a survey 
of the different counties. Upward of $1,000 are offered in premiums 
for the best crops raised on ten acres manured with the Wando fertilizer. 
An elaborate report on the necessity of scientific and practical education 
was made by Thomas G. Clemson, in which the subjects of irrigation, 
pisciculture, manures, metallurgy, physics, schools of design, hygiene, 
agricultural schools, &c., are discussed in an able manner. In his re- 
marks on hygiene the curious fact is stated that Mr. Calhoun, when 
Secretary of War, caused a scientific examination to be made into the 
modes of preparing food in the army. The result was the abolishment 
of the frying pan, as making more victims than bullets. 

onio. 

The nineteenth annual State fair for 1868 was held in Toledo, in Oc- 
tober, and was more of a success as an exhibition of the industrial and 
agricultural products of the State than it was financially. The receipts 
from all sources were $28,641 65 ; balance on hand at the beginning of 
the year, $19,177 93. Disbursements, $34,935 04; leaving a balance in 
the treasury of $12,884 54, besides the estimated value of the lumber in 
use at Toledo, $5,000. The late George W. Pollock bequeathed to the 
society $4,000, to be used in purchasing the improved American merino 
sheep, as nearly pure as possible, to be kept and bred by the Ohio State 
Board of Agriculture, and the annual product of the sheep sold at 
once, and the proceeds invested in the same manner ; and so on annu- 
ally as long as the Board shall exist. In case of its discontinuance, che 
fund is to be transferred to the governor of Ohio for the time being, in 
trust, for the purpose of advancing the cause of agriculture in the 
State. 
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The following exhibit is made up from the official figures of the g,sses- 
Bors of the several counties of the State : 



PRODUCTS. 




Wheat, bushels 

Rye, bushels 

Buckwheat, bushels 

Oats, bushels 

Barley, bushels 

Indian corn, bushels 

Hay, tons 

Clover hay, tons 

Clover seed, bushels 

Wool, pounds 

Grapes, pounds , 

Wine, gallons 

Sweet potatoes, bushels- 

Apples, bushels , 

Peaches, bushels , 

Flax fiber, pounds 

Flax seed, bushels 

Potatoes, bushels , 

Tobacco, pounds , 

Butter, pounds , 

Cheese, pounds 

Sorghum sirup, gallons 

Sorghum sugar, pounds 

Maple sirup, gallons 

Maple sugar, pounds 

Pears, bushels 

Pasturage, acres 

Orchards, acres 

Stone coal, bushels 

Pig iron, tons 

LIVE STOCK. 

Horses 

Cattle 

Mules , 

Sheep 

9ogs. 

Dogs 

Sheep killed by dogs 

Sheep injured by dogs 



9 
1, 
10, 



11 

34, 
19, 
1 



2, 

4, 

46, 
1, 



^0,726 
023, 520 
r,90, 294 
534, 772 
604,226 
865, 102 
993, 463 
286, 806 
147, 876 
844, 601 
558, 707 
291, 933 

11,365 
404, 642 
402, 849 
523,876 
736, 517 
794,797 
589, 355 
833, 604 
985, 486 
255, 807 

20, 094 
339, 444 
655, 881 
125,702 
218,710 
340,925 
703, 886 
887, 584 



698,909 
1,504,558 
25,272 
7, 622,495 
1, 807, 594 
176, 807 
34, 141 
19, 416 



In 1867, aggregate amount of injury to sheep by dogs, $123;827 54 ; in 1868, aggregate 
amount of injury to sheep by dogs, $130,713 46. 

In view of the steady falling off in the wheat crop of the State, it 
was suggested in the discussions of the Board of Agriculture that large 
premiums should be offered for the gTcatest crop raised on five acres in 
1870 ; and for the most practical essay on the causes of the injuries of 
wheat, and on the best rotation of crops. It was mentioned in the dis- 
cussion that in 1840 the wheat crop averaged 18 bushels to the' acre, 
while now if hardly exceeds 0 bushels. In 1851 the aggregate wheat 
crop exceeded 25,000,000 bushels ; now it is less than 10,500,000. Col- 
onel Innis, of Franklii County, thought that one of the .causes of this 
decrease was the bleakness of the climate, produced by the prevalent 
north aud north-west winds 5 and stated as an evidence that in Illinois, 
where they were planting out millions of trees, chiefly evergreens, and 
bestowing care and attention to their forests, the climate was improving, 
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while ill Ohio the trees are being destroyed. Wherever they make a 
business of raising good wheat in Illinois, they have planted borders of 
some kind of trees. Formerly Ohio exported millions of bushels of 
wheat ; it is doubtful if she now produces breadstuffs enough for her 
own population. 

Indian corn reached its maximum crop in 1860, 91,588,704 bushels, 
with an acreage of 2,397,639; against 76,725,288 bushels in 1868, on 
2,232,301 acres. It will be observed, also, that there is a falling off of 
about 200,000 bushels of rye from the crop of 1867. 

In an essay on dairy husbandry, Anson Bartlet says that the first cheese 
factory in the United States was established at Kome, Oneida County, New 
Tork, in 1850. There are now seventy-two factories in Ohio, besides numer- 
ous others in the northern and western States and Canada, through the 
instrumentality of which immense improvement has been made, until now 
American factory cheese stands unrivaled in the markets of the world. 
The introduction of the factory system into Ohio has added seventy- 
five per cent, to the production of its cheese. In 1857 the total export 
of American cheese to Great Britain was but 4,000,000 pounds. The 
amount has steadily increased, till in 1867 it reached 55,000,000 pounds. 
The improvement in the quality of Ohio factory cheese has fully kept 
pace with that in New York and elsewhere; and in March, 1869, it was 
sold at a higher price than ever before. Farmers^ families are saved by 
this system a vast amount of hard labor, and still realize as much net 
cash for their milk as if they made their cheese at home. Besides, the 
cheese-factory system is developing a class of cheese makers of superior 
skiU, from the opportunities they possess for acquiring information, 
as well as the spirit of rivalry that exists between them. The 
total amount of cheese produced in Ohio in 1868 was 17,814,599 
pounds. In Erie County, where no factories exist, and cheese is made 
in families on the old-fashioned plan, there has been a rapid decline in 
production from 57,354 pounds in 1860 to 7,045 pounds in 1867 ; proving 
that the large factory cheeses of other counties are superseding the smaU 
ones made by farmers at home. In Geauga County there are twenty 
factories that use the milk of over twelve thousand cows. 

W. W. Eathbone, of Marietta, prefers the yellow Nansemond sweet 
potato, on account of its robust habit, its earliness, and especially over 
all red varieties, as its ripeness can be decided early in the season by 
the golden hue of the skin. The variety is also one of the sweetest. It 
thrives on the poorer class of soils, and is less exhausting than any 
known crop. Mr. Eathbone has raised it for fifteeen years on the same 
plat of land,without manuring, and with no diminution of yield. In 
fact, his fields grow richer from the annual burying of the tops plowed 
under, as a green manure, while digging the crop. He preserves all his 
crop from fifteen acres, the largest as well as the smallest tubers, in the 
most perfect condition through •the winter, in houses built for the pur- 
pose and held to a certain temperature. The crop pays well as a market 
crop, and never fails on dry or well-drained surface land. The demand 
is unlimited, and in dry seasons, when other crops are short, this is 
largest and brings high ijrices. Set strong plants on moderately fertile, 
rolling land, on high ridges or hills, with good surface drainage, 
keep down the weeds, and success is certain. The crop for 1868 was 
148,268 bushels. 

The show of grapes at the annual exhibition was better than in former 
years, both in the number of good varieties and in the general appear- 
ance of the fruit. The crop for 1868 reached nearly 3,000,000 pounds, 
on 7,500 acres, and the amount of wine pressed wars 143,767 gallons. 
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The largest vineyards are in tiie northern part of the State. In Ottawa 
County alone nearly half a million pounds were gathered, chiefly for 
shipment. Mr. Stevenson, of Sandusky County, raised about seven tons 
of lona grapes, being the second crop. 

The apple crop was a comparative failure, generally, throughout the 
State, and the " failure has not been confined to any particular location 
or quality of soil, to any particular culture, or to any particular variety ol 
fruit or kind of seed." The causes are somewhat obscure, but are gen- 
erally ascribed to the climatic changes resulting from the destruction of 
the forests and to the increased depredations of insects. If hogs are 
kept in orchards through the summer, they loosen the soil by rooting, 
and devour the immature fruit containing the larvse as it falls, thus pre- 
venting the increase of insects. If sheep are turned in, say half a day 
at a time, twice a week, they also eat the fallen fruit and prevent the 
growth of sprouts, weeds, and bushes; but if suffered to remain too long 
at a time they may bark the trees. Possibly the deterioration of the 
soO by continual croi)ping has something to do with the unfruitfulness 
and decay of apple orchards. 

The pear crop exceeded 60,000 bushels, but the ravages of the pear 
blight are so extensive and severe as to dishearten cultivators of this 
fruit in most localities. Still there are sufficient instances of success to 
induce considerable planting. A call being made at the exhibition for 
those present, having experience in pear culture, to name what they con- 
sidered the three best varieties for standards, and as many for dwarfs, 
it is a striking fact that of the eighteen cultivators who gave an opin- 
ion every one included the Bartlett in the list of the standards, and the 
Duchesse d'Angoul^me among the dwarfs. 

The peach crop for 1868 reached nearly 600,000 bushels, against 
1,400,000 the previous year. It fails, on an average, one year in four. 
It is largely raised in Southern Ohio for shipment to the Atlantic mar- 
ketSp some growers having plantations of ten thousand trees. Their at- 
tention is confined to a few varieties that ripen in sucQCSsion. Trees 
are planted twenty feet apart, and the branches and tops are cut off. 
The land is cultivated three years in corn. Injury from borers is pre- 
vented by hilling up the trees and digging the worms out with a knife. 
In shipping peaches, good new boxes of nice, smooth pine should be 
used, and the fruit well selected and assorted. The same quality of fruit 
packed in old boxes is frequently forced off at half price. Hale's Early, 
Crawford's Early, Large Early York, Oldmixon Freestone,Crawford's Late, 
Heath Freestone, Smock Freestone, Red Rareripe, Kensington, Oldmixon 
Clingstone, and Heath Clingstone are varieties recommended for a suc- 
cession. Hale's Early and other white-fleshed early varieties are apt to 
rot, if the weather is wet and hot about the time of ripening. 

The curculio is master of the situation in regard to plums, particularly 
in the country, where the fruit is universally destroyed by this insect. 
In some thickly-settled villages in Eastern Ohio, where every lot con- 
tains more or less trees, an abundant crop was raised. This destructive 
insect is partial to country life. The most promising remedy seems to 
be syringing the trees frequently with coal-tar water for four or five 
weeks from the time of blossoming. As a preventive, it is urged to let 
hogs have the range of plum orchards, when practicable, to eat the 
fallen fruit, which contains the eggs for the next generation of insects. 

A new method of preserving fruits has been introduced in IvTorthern 
Ohio, which, it is thought, may supersede the old mode of canning; that 
is, bj treating the fruits with sulphurous acid gas before sealing. This 
gas permeates the fruit and hardens the tissues, so that it does not break 
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down in scalding and steaming. canning liquid or powder is nsed. 
It is much cheaper than canning. It is not generally known that the 
tin cans frequently cost much more than their contents, and are of no 
gi^eat value after being once used. Tonmtoes, for instance, cost only 
one-fourth as much as the tin cans, and in glass jars the disproportion 
is still greater. By this new process stone-ware jars are used, from which 
the fruit can be taken as wanted, without endangering that which 
remains, as it is not injured by atmospheric influences. The jars suffer 
no injury from the fruit, and last for years. If fruit can be preserved 
so as to be sold at moderate prices, the demand would be immeasurably 
increased. More than ten thousand quarts of fruit were put up in this 
way by one firm in Norwalk, Ohio, the superior quality of which over 
the old process was generally remarked. 

MICHIGAI^. 

Sanford Howard, secretary of the Michigan State Board of Agricul- 
ture, reports the State Agi-icultural College to be in a satisfactory condi- 
tion. The number of students, eighty-two, is quite as many as can be 
accommodated with the present buildings. Sixty, or three-fourths of 
the whole number, are sons of farmers. Their conduct has been alto- 
getlier praiseworthy. They are required to labor on the farm, garden, 
or at mechanical work a certain portion of the day ; and, with their 
exi)erience amid good cultivation, good ijnplements and machines, im- 
proved breeds of cattle, sheep, and pigs, they can hardly fail to leave 
the institution with well-trained minds and skilled heads, and thus be- 
come good farmers. In the management of the college farm its use as 
a means of instruction has been kept prooiinently in view. Its receipts 
were $6,009 25 ; expenditures, $4,795 15— leaving a profit of $1,214 10, 
besides many improvements in the groves and rough and uneven 
grounds about the college buildings. Complaint, however, is made by 
the president of the State Agricultural Society that the education of the 
students does not sufiiciently inspire them with the nobility of the farm- 
er's occupation, as well as its profits, which, he thinks, is apparent from 
the fact that not more than one out of four of the young men who gradu- 
ate there embark in agricultural pursuits after leaving school. 

E. F. Johnstone, secretary, reports the financial condition of the 
State society as satisfactory. Its funds, at the beginning of the year, 
were $7,304 40; received at the annual fair, $12,013 52; paid out for 
premiums, $14,819 90; invested in normal school building for board of 
education, $3,250; buildings, rents due, &c., $13,487 24; available 
assets of the society January 1, 1869, $14,655 27. The annual fair was 
not a great success, as it was held at a time that interlered with exhibi- 
tions in the neighboring States, and when farmers were busy in sowing 
their winter wheat. In the divisions of horses, implements, and machi- 
nery, however, the exhibition was never excelled. There was also a 
larger number than usual of exhibitors of long-wooled sheep from Can- 
ada. The urgent demand for the finer kinds of long-wooled fieeces is 
attracting the attention of farmers. The wool produced by the Leices- 
ter breed is most in request from its softness, gloss, and textu^-e. In 
horses there was a marked improvement, and at no previous exhibition 
has there been so fine a show of young horses possessing the best qual- 
ities of stock. In improved breeds of cattle the State is still deficient, 
and is far from having as large a stock of cattle in proportion to its till- 
able lands as there should be ; statistics showing that there are not so 
many cattle kex>t in the State in proportion to its population and till- 
able lands as there were ten years ago. The production of. pork has 
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hardly kept pace with the increase of consumption. The high prices in 
all our markets justify more attention to the breeding of swine, and no 
domestic animals give a quicker return for care and intelligent selection 
*in breeding. The exhibition and trials of agricultural implements and 
machinery were very satisfactory. The season was unfavorable for 
fruit generally. Only one farm was entered for premium. Among the 
specialties at the exhibition the woolen fabrics from the new mills re- 
cently started in the State attracted great attention. 

Entomology, or the science of insects, involving so much of the beau- 
tiful and marvelous, and possessing so much economic importance, re- 
ceives laudable attention in this State. 

The destruction of forests and of insectivorous birds and animals has 
destroyed the original balance in nature, and left the insects greatly in 
excess of the native vegetation. Millions of dollars' worth of grain and 
fruit are thus annually destroyed, of which the devastations by the 
Hessian fly and wheat-midge afibrd melancholy proofs. That merciless 
forager, the Colorado potato beetle, {Doryphora decem-lineata^) has not 
spread or made much progress in the State. The only efficient remedy 
discovered is hand-picking 5 fowls prefer a different diet. The 17-year 
locust appeared in the southern counties, but without doing much dam- 
age. The oak-tree catei^illar {JDryocampa senatoria) has become fear- 
fully numerous along the Michigan Central railroad. For three years 
past the oaks near Kalamazoo have been entirely denuded of their 
leaves, and nearly all the trees first attacked have died. The curious 
fact has been noticed at the agricultural college that the Xiupae of the 
tomato worm are destroyed in great numbers by skunks, which draw 
them from the ground among the tomato plants. The codling moth 
{Garpocapsa pomonella) has become a great nuisance in the apple orch- 
ards. The best remedy is to feed the windfalls which contain the lat- 
vss of the insects to the hogs as fast as they fall, and before the larvso 
escape from the apples into the ground. The most troublesome insect 
at present, however, in Michigan, is the oystershell bark-louse, (Aspidi- 
otus concMformis of Gmelin.) Washing the trees through the summer 
with lye, tobacco water, or soap suds is frequently efficacious, but is not 
always to be relied on, unless applied just after the insects have been 
hatched ; kerosene will kill any insect, or the vitality of any egg that it 
touches. 

Eeports from county societies state that increased attention is being 
paid to the culture of fruit; orchards and vineyards have been estab- 
lished, many of which are quite extensive. In Spring Lake and its 
immediate vicinity, not exceeding four miles from any point in the 
^dllage, although not over five per cent, of what is planted has come 
into bearing, the sales of fruit last year exceeded $37,000. Of grapes, 
the Concord and Delaware are the most extensively planted, the former 
taking the lead of all varieties on account of its hardy character and 
productiveness. Next to the peach, the grape will become the leading 
branch of fruit culture along the lake shore. Peaches on high grounds 
seemed to escape the frosts better than those on low lands; and those 
planted where water could stand about their roots were almost always 
badly injured. Trees carefully budded in the fall, if the buds are not 
swollen by warxn weather at that season, will stand the cold better, 
and the buds will live even if the mercury sinks as low as 15^ below 
zero ; but if buds are swollen in the fall they will not stand cold lower 
than GO below zero. To a complaint that trees large enough to bear 
continue barren for years, some members thought this might arise from 
the custoin of nurserymen budding from the trimmings of small irees 
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iu the nursery ; others thought that buds or cions inserted in a young 
tree will grow to wood, making the tree, but if buds were inserted in a 
limb of bearing age, they would grow into fruit spurs, provided the 
limb is left whole. Two year old trees are considered the best for 
transplanting, as the fibrous roots will all be preserved, a proper head 
can be formed, and in ten years after planting the tree will be as much 
advanced as one started at four years old. 

The legislature has enacted several huvs of immediate interest to 
farmers, among which is one to i^revent the passage o^ Texas cattle 
through the State between the 1st of March and the 1st of November ; 
others to provide that dry packing barrels for fruit, roots and vegetables, 
shall contain two and a half bushels ; to prevent trespasses upon cranberry 
marshes; relative to draining swamps, marshes, and other low lands; 
to protect vineyards; and one authorizing counties to raise taxes for the 
benefit of agricultural societies, "providing that no horse-racing is 
allowed at the fairs held by such societies." 

WISCONSIN. 

The Wisconsin Agricultural Society, after a lapse of eight years, has 
issued another well-filled volume, which comprises a condensed account 
of the transactions of the society from 1861 to 1869 ; the report of the 
commission to the Universal Exposition at Paris, and the proceedings 
of the State Horticultural Society from 1864 to 1868, inclusive. The 
secretary of the society, J. W. Hoyt, makes a general report on the 
present condition of agriculture in the State, which is full of valuable 
information and suggestions. Under the stimulus of high prices, and 
the withdrawal of so many men during the war, farmers paid undue 
attention to the cultui-e of wheat, as the best paying crop for those 
times, but its continuous cultivation has led to impoverishment of the 
soil. There is now, however^ steady progress in systematic farming. 
The importance of drainage, with reference to the general health, the 
improvement of the soil, and the quantity and quality of the crops, is 
becoming more obvious. The deteriorating effects of some crops and 
the ameliorating influence of others have led farmers to study more 
carefully the adaptation of grain to particular soils and conditions, and 
to admit that a rotation of crops and a proper manuring of lands are 
based on science and common sense. 

The old rule of raising wheat universally, year after year, is gi\iug 
way to a more rational practice; crops are more diversified; and clover, 
the great ameliorator of soils, is now used in the recuperation of thou- 
sands of partially exhausted fields. Wheat, however, so long the 
leading crop of the State, has hardly lost its prestige, 25,000,000 
bushels of it having been raised in one year. The ravages of its enemy, 
the chinch bug, (Micropus leucopterits of Say,) were extensive in 1864, 
1865, and 1866, but the extremely cold winters that succeeded, or other 
natural causes, have nearly exterminated it. 

Although potatoes have generally escaped the rot, they have suffered 
from the western potatoe bug, which seems to be steadily making its 
way eastward. 

Sorghum became an important crop during the war, and in 1866, its 
product of sirup reached in value half a miUion dollars ; but as the 
prices of southern and foreign sugar declined, sorghum could no longer 
compete with the sugar cane of the South. Still its introduction was a 
great blessing to the West. During the war it formed a very fair sub- 
stitute for the saccharine supply of the Gulf States. Its cultivation 
will not be abandoned, even in the West, as many have acquired a 
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fondness for its peculitir flavor, and will raise enough for their own 
use. 

For the last four or five years the cultivation of hops has had an 
extraordinary run, owing to the repeated failures of the crop in the 
Atlantic States, from the ravages of its insect foes. The climate and 
soil being admirably adapted to its healthy growth, in 1866 the business 
of planting and poling began and raged like an epidemic; the next 
year the excitement extended over the whole State, completely revolu- 
tionizing its agriculture ; and in Sauk county alone the crops exceeded 
4,000,000 pounds, with a cash valuation of over $2,500,000. But the 
business has greatly declined in the past three years, both from falling 
prices and the depredations of the hop insect. 

The manufacture of agricultural implements has made considerable 
advance within a few years. A single firm in Madison has sold six thou- 
sand mowers and reapers in one year. The large cereal crops now 
grown compel farmers, from motives of economy, to throw aside their 
old implements, l^ot only mowers and reapers, but grain drills, sulky 
cultivators, revolving steel-toothed rakes, horse hay forks, and numer- 
ous other inventions of great value are sold in incredible numbers, 
demonstrating the thrift and enterprise of the farmers, as well as the 
incalculable benefits conferred upon agriculture by the mechanic arts. 

Thorough-bred animals of every class are becoming more common, 
and their influence upon the native stock is marked. Farmers hope to 
rival Vermont and Michigan in breeding fine horses and sheep, Ken- 
tucky in cattle, and i)erhaps I^Tew York in the dairy business. Of horses, 
Wisconsin can already boast of some of the finest specimens in the 
West, and the number is being steadily increased by the constant pro- 
duction and the importation of superior thorough-breds. Cattle breed- 
ing has not received its proper share of attention, owing partly to the 
great interest concentrated in wool-growing. The Durhams and 
Devons are the favorite breeds, the former for beef and the latter for 
work ; there are also a few small herds of Alderneys and Ayrshires. 
The establishment of cheese factories in various parts of the State has 
resulted in a more uniform product, and of better average quality to 
begin with, with promise of greater improvement, through more care- 
ful study of the scientific principles involved. Such has been the suc- 
cess of these factories in New England and the Middle and Western 
States, that the product of cheese has increased from 6,500,000 pounds 
in 1857, to 100,000,000 in 1867, resulting also in the manufacture of an 
article fit to be exported, which could not be said of the four or five 
millions of pounds shipped twenty or thirty years ago. When butter- 
making comes to have a part in the plan of these associated dairies, its 
average quality and quantity will be improved in the same ratio. 

The undulating, and in some instances hilly surface and pure, dry 
atmosphere of Wisconsin are admirably adapted to sheep husbandry 5 
and a remarkable increase in the value of sheep and wool is noticed. 
In 1860 the amount of wool produced was 915,073 pounds, valued at 
$331,147; in 1865, 2,584,019 pounds; value, $1,916,248. Wool must 
always be a staple crop, and eventually the bulk of its production will 
fall to those portions of the country best endowed by nature for this 
purpose. The cashmere goats introduced into the United States twenty 
years since (originally but nine animals, two males and seven females) 
have multiplied until their progeny are found in nearly every State, 
Wisconsin included. The great value of their white, wavy, silk-like 
fleece renders thm breed a very desirable acquisition. Their adapt- 
ability to this climate, colder than their native habitat, is, perhaps, not 
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wholly settled ; stilly witli good care^ tliey litive passed satisfactorily 
through several seasons iu Wisconsin and other equally cold States. 

The climate of Wisconsin has generally been considered mipropitious 
for the culture of the Tine, but with care and painstaking all the hardy 
grapes of the Atlantic States seem to thrive. The Concord is the far 
vorite variety. The Delaware stands next in general estimation. There is 
little or no trouble from any of the usual diseases of the vine, which 
cultivators consider another illustration of the beautifnl law of compen- 
sation that always exists in nature: Vv^hat Wisconsin lacks in length 
of season is made up in soil, while the latter is suited to the character 
of the climate. The climate inflicts less injury on their grape vines than 
on anything else grown in their orchards or gardens. In preparing the 
soil for grape-growing it should be merely broken up twenty to twenty- 
four inches deep, no manure being necessary till the second or third 
year, when a slight top-dressing may be applied. Many kmds of apples, 
pears, plums, and smaller fruits thrive well, and are now raised in suffi- 
cient quantities for the home demand. But a longer experience is neces- 
sary before making up lists of the fruits best adapted to the State. 
The legislature has passed several judicious laws relative to the plant- 
ing and preservation of fruit trees, and to encourage the planting and 
growth of forest trees in the form of tree-belts. Where the owner of 
live acres plants one-hfth of his land in forest trees, in the form of tree- 
belts as a protection against severe winds, the land'so occupied is ex- 
empt from taxation till the trees reach the height oi twelve feet, after 
which the o^vner is to receive an annual bounty of two dollars per acre. 
The width of the belt, the trees of which it is to be composed, and other 
details, are prescribed in the act. 

The interests of mining, lumbering, manufacturing, education, &c., 
are amply discussed. Wisconsin exceeds all the other States in the 
production of lead, and is second to but one State in the production of 
iron ore. The value of her lumber and shingles exceeds $10,000,000 
per annum 5 of agricultural implements and machinery, $1,000,000. The 
value of her manufactures is estimated at $40,000,000. 

The financial condition of the State society is stated to be satisfactory. 
The receipts for 1868 were $12,857 64 ; disbursements, $12,500 54. The 
number of life members, at a subscription of $20 each, exceeds five 
hundred. 

The tenth annual report of the Indiana State Board of Agriculture, 
for 1868, contains the proceedings of the board, abstracts of the reports 
of many of the local societies of the State, the proceedings, correspond- 
ence, and discussions of the American Convention of Cattle Commis- 
sioners, held at Springfield, Illinois, besides essays on various subjects 
connected with farming. The financial condition of the board is quite 
satisfactory; receipts, $36,775 93; disbursements, $22,046 83; leaving a 
balance hi tlio treasury of $14,729 10. The board is entirely out of 
debt, and owns the valuable fak gTounds in Indianapolis, comprising 
thh'ty-six acres, with buildings. The fair in 1868 was a success, up- 
ward of fifty-tvv'o thousand admission tickets having been sold. The 
exhibition of live stock vvas good, notwithstanding the prevalence of 
the cattle disease in the Sta,te. The mechanical department w^as never 
surpassed in the West ; fully four acres being densely covered with saw- 
mills, reapers, mowers, threshers, cultivators, separators, and other me- 
chanical and iarmiug implements. The exhibition of fruits was excel- 
lent, but that of farm products ieli short of that of the previous year. 
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E. T. Brown, iu an essay on Indian com and wheat recommends 
that seed corn he selected in the fall, before the crop is gathered. A 
large stalk, thick rather than tall, bearing two well-developed ears,, 
the grains well set in regular rows on t\\e cob, and well filled out to 
the end of the ear, should govern the selection. By this course the 
ears that ripen earliest can be chosen, and the crop be thus improved 
in regard to the period of ripening. 

More stalks of corn, and probalbly more bushels, may be raised on an 
acre by drilling the seed in rows five feet apart, allowing about six 
inches to the stalk in the rovv^, than by the usual method of planting in 
hills 5 but as drilled corn can be plowed in only one direction, it will re- 
quire more hard labor in its cultivation, and at the present high price 
of labor it is best to plant in hills, four stalks to the hill, four feet 
apart for the larger sorts, and for the smaller kinds three stalks to the 
hill, three feet apart. Grain dealers say that pure \vhite and pure yel- 
low varieties have a much higher market value than the mixed sorts. 
Pure white varieties, it is thought, produce more to the acre. Ko 
strictly merchantable white corn can be grown on a red cob. Corn 
should be planted either so early that it will be well up before the May 
rains, or, still better, be delayed until after these rains, as it will not 
sprout if the temperature of the ground is below 60^ j if lower than 
that, with much ijioisture, the corn will rot. The large sugar com in- 
troduced through the Department of Agriculture bids fair to be a val- 
uable acquisition where the crop is fed to cattle, being early, of medium 
size, and yields one to four ears to the stalk. Cattle prefer it to other 
corn; it possesses a larger i^roportion of oil and other fattening quali- 
ties; the fodder is also preferred. As a corn-producing State, Indiana 
stood the fifth in 18d0, the fourth in 1850 and 1860, and in 1867 it was 
the second, the crop exceeding 80,000,000 bushels. L. B. Brown ob- 
tained the premium of $10 for the best half bushel of spring wheat; 
the variety was the Arnautka, a hard spring wheat introduced by the 
Department of Agriculture ; it was sown in drills, March 20, about 
three pecks ; cost of producing the crop, including the seed, $6 ; yield, 
thirty -three and one-half bushels per acre. Spring wheat is but little 
cultivated in Indiana, but farther west it is largely grown in the prairie 
regions. A white wheat, originally received from the Department of 
Agriculture, attracted special attention at the exhibition, and fifty 
bushels for seed were sold by sample. The white Tappahannock, also 
exhibited, was in great demand for seed. Though wheat is cultivated 
over a wide belt of the earth's surface, it attains its highest perfection 
only under certain well-defined conditions of climate. It will endure a 
very low winter temperature without injury, if that temperature is uni- 
form. Frequent and sudden changes from heat to cold, or worse, from 
cold to heat, will soon kill it. Snow furnishes the most perfect pro- 
tection, and where the surface is covered with snow in the winter wiU 
be found the best wheat climate, other things being equal. From the 
time the head begins to appear till it is harvested, wheat demands cool, 
dry weather ; and the cool summers of England have much to do in 
producing their premium crops of fifty or sixty bushels per acre; to the 
same cause California and Oregon owe their large wheat crops. It is a 
great error to permit wheat to become too ripe before it is cut. As soon 
as the milk has fairly disappeared from the grain, and while it is yet 
soft, it should be harvested ; the grain will thus retain its plumpness, 
the bran will be thinner, and the nour fairer and sweeter. 

Dr. W. B. Fletcher, of Indianapolis, furnishes valuable observations 
on the Texas cattle plague. After describing the ravages of this -dis- 
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ease, where native cattle had been pastured after Texas droves, and had 
drunk of streams below those pastures, he says, the cattle of John 
Austin, who keeps a dairy of thirty cows, that occupied an adjoining 
pasture, but did not drink of the same water, escaped. From the gen- 
eral character of the cases coming under his observation, Dr. Fletcher's 
conclusions are, that these cattle became diseased from drinking water 
in which the Texas cattle had been standing ] the cattle of Mr. Austin 
had access to the Texas cattle over the fence, but not by the water or 
grass, and no one of his dairy stock was affected. Dr. Fletcher believes 
the disease to be a fever arising from a blood poison conveyed te the 
water or herbage by Texas cattle, and from thence to our native stocR ; 
for it is one thing constantly noticed that our stock must go ux)on the 
same pasture, road, or water as the Texas cattle, to be infected. Home- 
bred animals licking the Texas cattle over a fence and rubbing upon 
the same seem not to be infected. In relation to treatment, his own 
convictions are that the disease demands the same care and attention 
that a human being would require when stricken down with some per- 
nicious fever. The animal should be removed from others, and be well 
sheltered, and food and water should be administered at regular inter- 
vals, for if this is not done, the animal must perish from exhaustion by 
starvation. Tonic medicines might be given with the food, and nature, 
thus supported, might have a chance to struggle through the dire 
calamity." 

The aggregate of the apple crop for 1867 exceeded 9,000,000 bushels ; 
peaches 1,400,000 bushels ; the commercial value of these two orchard 
fruits exceeding $8,000,000. Grapes, pears, quinces, &;c., add largely to 
the value of the fruit crop of the State. These amounts will be largely 
increased as a more correct knowledge of the best methods of cultiva- 
ting orchards and destroying the insect enemies of the fruit shall stimu- 
late the grower to put forth his best efforts. The commercial value ot 
the apple crop of the little county of Lake, in the extreme north-west 
corner of the State, in 1868, was at least $100,000. 

IOWA. 

Dr. J. M. Shaffer, secretary of the State Agricultural Society, calls at- 
tention to the imperative necessity of supplying the want of timber by 
artificial groves. The legislature has exempted from taxation for ten years 
to the amount of $100 property of any person who will cultivate an acre 
of forest trees for timber, and to the amount of $500 of all who, within 
the year, will cultivate an acre of .fruit trees ; also the same amount for 
every mile of shade trees planted along any highway. The good results 
of this law are already visible in almost every county. 

The Colorado potato beetle, the great pest of western potato fields, 
was less destructive than in some previous years ; but another enemy, 
the old-fashioned blistering beetle, [Lytta vittata,) committed such rav- 
ages in the southern and south-eastern counties of the State as to occa- 
sion almost a total failure of the potato crop there. So destructive is 
this beetle that in less than twenty -four hours after it makes its appear- 
ance in a potato field there is nothing to be seen but rows of stalks 
stripped uf every vestige of foliage, and in spite of favorable rains and 
sunshine to recuperate the wasted energies of the plant, the farmer finds 
at harvest time nothing left for his labors. The " hateful grasshopper 
{Caloptenus spretits^ Walsh,) from the Rocky Mountains, was also very 
destructive to the grain, potato, and fruit crops in many parts of the 
State. The loss of wheat alone, by its ravages, is estimated at half a 
million bushels. 
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Complaint is made that farmers are too indifferent to the introduction 
of improved breeds of cattle, and are too easily satisfied with common 
scrub stock. Although a few persons have introduced thorough-bred 
animals, and have taken proper care in rearing them, a majority of far- 
mers are content to follow the old routine. Stock receive little atten- 
tion in winter, bat eke out their living on prairie pasture and prairie 
hay, with little or no grain. At the end of three years the steer is put 
in market, and much of his price is considered clear gain. The legisla- 
ture has passed an act to prevent the importation of Texan or Southern 
cattie, and the spread of the so-called Texan or splenic fever among 
the cattle of Iowa. Considerable attention is paid to the raising of 
horses, which find a ready home market at $100 to $150 each. For ^^ali 
sorts of work," the Morgan breed is generally preferred. 

More improvement is visible in the breeds of swine than in any other 
branch of stock raising. All counties in the State report the introduc- 
tion of new breeds and new methods of crossing, rearing, and feeding 
them. The Magie, the Chester, and the Berkshire are in the highesij 
repute. Formerly the shipment of hogs to market was confined to cer- 
tain months; now, by the facilities of railroads, there is a constant 
stream eastward, embracing July and August, as well as December and 
January. This is one of the chief elements of the wealth of the State, 
and by it the enormous crops of corn find an easy market, and farmers 
at aU seasons have about them a product readily convertible into cash. 
The hog cholera, sudden in its attack and spread, has been equally sud- 
den in its departure ; it occasioned great losses. No other diseases 
have prevailed, and ordinary skill and management have insured re- 
munerative returns. The number of bogs shipped east in 1868 exceeded 
430,000 ; a great increase over any previous year, though but one-fourth 
the number raised, the remainder being required for home consumption, 
and for shipment South by steamers, and West by the Union Pacific 
railroad. 

Sheep husbandry has had its usual revulsions, and the fluctuations in 
the price of wool, the vexatious ravages of dogs, diseases,- want of tame 
pastures, hard winters, &c., have proved discouraging. The Cotswolds, 
Southdowns, and other mutton sheep have been introduced in a few 
counties, and are considered profitable, notwithstanding the drawbacks 
, named. Sheep farming was at its height in 1864, when upward of 
one hundred and fifty thousand sheep were taken into the State. The 
revulsions and fluctuations in this business, however, have not been 
without their value. Farmers have -learned that tame pastures, pro- 
tection from worthless dogs, from the blasts of winter, and the accidents 
of all seasons, and greater skill, science, and preparation are essential 
to success. The shipments of wool in 1868 exceeded 2,000,000 pounds — 
about the same as the year previous. 

The area planted in corn exceeded by many thousands of acres the 
highest number ever before grown in the State ; but the unusual drought 
and the frost of September 17 reduced the aggregate yield below ex- 
pectation. Of wheat the acreage and the average yield were unparalleled. 
In the Southern Counties the winter wheat produced an excellent crop, 
and in the great spring wheat region of the North the yield was vast in 
quantity and of superior quality. In 1866 the crop amounted to 
14,635,520 bushels, averaging fourteen bushels per acre. The shipments 
over eight railroads in 1865 were 3,331,769 bushels ; this amount was 
increased annually till 1868, wben it reached 8,836,243 bushels. Barley 
is a sure crop, though the great fluctuations in price have prevented its 
adoption as a standard grain. The product of 1866 vvas 1,197,7159 bush- 
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els. Eeports indicate a large increase in the breadtli of land sown in 
1868. There is not barley enougli produced in the Union to supply the 
demand of the ale and beer brewers and drinkers, and large importa- 
tions are made from Canada, and shipments have been made from the 
continent of Europe to Chicago. Of rye there has been a large increase. 
Only a few years ago it would not bear shipment, but was sold from 25 
to 40 cents per bushel, and chiefly used in feeding hogs. It is, perhaps, 
one of the crops the least liable to failure. Experiments have been made 
in three distinct x:)arts of the State with the White Polish oats intro- 
duced by the Department of Agriculture, and, though conducted under 
unfavorable circumstances, from drought and grasshoppers, they gave 
very encouraging results in weight and product. 

Tame grasses are rapidly taking the place of the wild prairie grass, 
though a large portion of the western and north-western parts of the 
State still derives its hay and much of its pasturage from the native 
prairie growth. The southern counties are liberally supplied with 
meadows of timothy and clover, while the woodlands and open places 
have long been covered with white clover and a species of blue grass. The 
yield is very large of both wild and tame grasses, and immense quantities 
of seed are shipped eastward. The Burlington and Missouri River rail- 
road, running a little south of the center of the region indicated, sent 
forward 1,918,931 pounds, against 100,617 pounds imported; while no 
mention of this product is made by any of the roads in the north part of 
the State. 

The committee appointed to procure information on artificial groves, 
or the culture of forest trees, in Iowa, made an elaborate report, giving 
the results of inquiries in various counties, on the best kind of trees for 
the puq30se, the planting and cultivation of the same, and the results. 
This important subject has not received that attention from the farmers 
of the State that it deserves. Iowa is nearly in the center of the great 
region of treeless plains extending from Indiana to the Rocky Moun- 
tains, about one thousand miles, and in the other direction more than a 
thousand miles, from Texas to Northern Minnesota. The surface of this 
immense system of prairies, an area of nearly a million square miles, or 
a space more than fifteen times the extent of Iowa, is broken only 
by the valleys of the rivers and their tributaries, and the betts of 
the adjacent forests. Of the 35,694,416 acres in Iowa, there is scarcely 
one-twentieth part timbered, even including the scattered outside trees 
and brushy borders of the limited and irregular forests. The propor- 
tion of forest to prairie is less in proceeding westward from the Missis- 
sippi and northward from Missouri. Forests, for timber and for protec- 
tion from the cold winds of winter, are really the great want of the State. 
The correspondence from several counties contains interesting facts 
and suggestions oo the most suitable trees for this purpose, the methods 
of planting, and estimates of the profits of timber-culture, apart from 
its other advantages. Reliance must be placed on such of the native 
species of trees as are free from the depredations of insects while grow- 
ing to a size for use or to maturity. It is thought that the walnut, the 
maple, the hickory, the oak, and the cottonwood, with a few of the best 
evergreens, all western trees, will prove the most profitable varieties for 
culture. 

The reports from county societies show that increased attention is being 
paid to the cultivation of fruit, particularly the apple and the grape. 
New orchards and vineyards are being planted all over the State. The 
Concord is the favorite grape, though many others are grown. The grape 
crox) was enormous and the fruit superb ; fifty thousand gallons of wine 
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were made in Des Moines County alone. Still the tlemaud for Iruit is a 
great way in advance of the supply. President Grinnell, of the Horti- 
cultural Society, states that while the swine raised in the State outnum- 
ber the people by one-half, there is scarcely half a pound of grapes, and 
but a single bearing apple tree, for each person. Suel Foster raised seven 
thousand pounds of grapes per acre. It is stated that they pay a reason- 
able profit at five cents per pound. Twenty years ago it w\as thought 
apples would become a drug in the market, instead of which they have 
been advancing in price all the time. It will be the same with grapes 5 
there is no fear of glutting the market, manure is required in the 
culture. President Matthews has tested one hundred varieties of the 
grape, none of which were troubled with mildew, except when manure 
was used, all the elements required by the vine and fruit existing in the 
natural soil. The blight has proved quite a discouragement to pear 
culture. The small fruits and berries have yielded good crops. Univer- 
sal complaint is made of the imposition practiced by tree peddlers. 

Efforts to form an agricultural museum at the capital have met with 
a satisfactory measure of success. It already comprises a collection of 
textile fabrics, seeds, and grains from the Paris Exposition, represent- 
ing a large number of the nations of the world ; about four hundred 
specimens of sorghum sugar and sirup, and the seeds and grains of Iowa. 
A moderate outlay would render practicable a complete representation 
of the products of the State ; of all noxious and friendly insects ; of all 
birds, animals, and reptiles visiting or inhabiting the State; of all soils, 
minerals, &c.; an exhibition at once attractive and valuable to the 
farmer, miner, and man of science. These things would assist the legis- 
lator in providing for the extermination of injurious birds, and the pro- 
tection of those beneficial to the farmer and horticulturist, besides aiding 
him in other directions. More stringent laws are urged for the protec- 
tion of game and useful birds. It is asserted that destructive insects 
are increasing every year, and that they destroy as great an amount of 
food as is saved. 

Every county and district agricultural society, on complying with cer- 
tain conditions, receives from the State an amount equal to that raised 
during the year from actual membership, up to $200. This measure has 
led t<5 very satisfactory results, causing a great increase in the number 
of societies, and giving additional interest to agricultural fairs, which 
are rapidly becoming popular, as affording instruction, profit, and amuse- 
ment. The receipts of the county societies in 1868 were $53,470 ; amount 
paid in premiums, $33,990; both items being about double in amount of 
those of the previous year. The total amount of State appropriation in 
aid of the State and county societies, in 1868, exclusive of publishing 
the Transactions of the previous year, was $11,957 — a trifling sum in 
view of the vast interests which these organizations represent. 

MISSOURI. 

The fourth annual report of the State Board of Agriculture for 1868 
is much larger than any preceding one, and contains valuable mat- 
ter. It comprises the report of the State entomologist, of nearly two 
hundred pages, describing the noxious, the beneficial, and other insects 
of the State, including the fullest account yet published of the Cicada^ 
or seventeen years' locust ; the proceedings of the American Conven- 
tion of Cattle Commissioners, at Springfield, Illinois, to investigate the 
subject of the cattle plague; the lectures of the professors of the Illi- 
nois Industrial University; and the proceedings of the Missouri State 
Horticultural Society. 
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A. M. Garland, in his lecture, says that in Spain there is an old prov- 
erb that Gold springs up where the foot of the sheep has trod.'' This 
is true as applied to the wealth hidden and undeveloped in the soil. 
Beneath their "golden hoofs" the fields of Great Britain, after centu- 
ries of cultivation, rival in the production of wheat, and excel in their 
yield of grains, the fertile lands of the Western States. The facility 
with which the product of sheep is taken to market is a great argument 
in its favor. It requires one-half to two-thirds of the Indian corn sent 
to the eastern markets to pay its railroad freight. As sheep are usually 
fed in the West, it requires, say, one bushel of corn to make one and 
one-fourth pound of wool, hence the corn transformed into wool can be 
sent to the same markets at one-tenth to one-twentieth of its selling 
price. Of the 38,000,000 sheep now in the United States, much the 
larger portion is of the Merino family and its crosses. The American 
Merino has been brought to so high a state of perfection in Vermont 
that it furnishes a greater return in wool and mutton than any other 
breed. The mild climate of Missouri is very favorable for rearing 
sheep 5 they are wintered on prairie hay and corn, and foddered abun- 
dantly on the latter article, consuming about two bushels per head in 
four months. In the south-western part of the State they are not shel- 
tered in winter, nor, indeed, are any other domestic animals, except 
work horses. Formerly eastern buyers visited Missouri and bought the 
clips of wool where it was bulked in the barn 5 now the wool-growers 
sack and ship it as soon as sheared. 

Dr. Warder recommends greater attention to the culture of fruit, 
particularly the apple, as an article conducive to health, generally 
profitable in market in a pecuniary view, and consumed with avid- 
ity by stock animals. Swine will fatten on sweet apples, which also in- 
crease the flow of milk in cows. Apples can be raised on portions of 
the farm not adapted to other crops. Details are given on the culture 
of the proper sorts for a succession through the season. Grapes and 
the smaller fruits ar^ also recommended. The pear blight has made 
great havoc in many orchards, some growers losing two-thirds of their 
trees. Notwithstanding the poor crops of apples for several years, 
from the destruction of forests and other causes, the planting of or- 
chards is rapidly increasing. 

Dr. L. D. Morse recommends the orchard griass as the most abiding 
of all grasses ; it is sown to advantage with clover ; grows quick when 
cropped by cows and sheep 5 is suited to all arable soils, and makes 
good pasturage after a rest of five days from being fed close. The well- 
known Kentucky blue grass is also recommended for the limestone dis- 
tricts. Mr. Flint says : 

Whoever has limestone land has blue grass ; whoever has hlue grass has the basis 
of all agricultural prosperity ; and that man, if he has not the finest horses, cattle, 
and sheepj has no one to blame but himself. 

George Husmann asserts that thousands of pounds of grapes are now 
produced where one pound was grown twenty years ago, and that this 
luscious fruit is now within the reach of all. He has tasted wines from 
all countries, at fabulous prices, but predicts that in twenty years we 
shall rival wine-producing nations and export wines to all countries. 
The cultivation of the grape is rapidly increasing, and it is already the 
most important fruit-growing interest in the State. While the markets 
are well supplied with this fruit, the great bulk of the crop is made 
into wine. In wine-making an intelligent mingling of varieties is 
recommended. The addition of even five or ten per cent, of the most 
of Korton's Virginia to that of the Concord evidently improves the 
35 
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latter. These two kinds continue to be the leading varieties cultivated. 
(The delicious bouquet of Longworth-s Catawba wine is said to be de- 
rived from a slight mingling of the juice of the Scuppernong.) The 
grape crop of 1868 v^as exceHent throughout Missouri. The Concord 
maintains its high reputation in all parts of the State. It should be 
planted eight by twelve to sixteen feet apart. This distance makes a 
great difference in the labor, and in five years one has more fruit, ana 
the vines will last longer. The Concord, with ample room, frequently 
produces one hundred pounds to the vine. Mr. Husmann recommends, 
for wines resembling Hock or Ehenish, the Delaware, Taylor, Eogers's 
Hybrids, Nos. 1 and 9, Cassady, and Maxatawney — the Delaware being 
pre-eminent, its juice having great body, the wine of crystal color and 
exquisite aroma; and in a few years it must compete with the most 
celebrated European wines 5 for wines resembling the white Hungarian, 
the Martha, Cunningham, and Eulander; for red wines, resembling 
Port and Burgundy, the Cynthiana and Ives^s Seedling. The Concord is 
grown extensively, and frequently produces ten thousand pounds to the 
acre, although by the must scale it does not rank high in body. ]Mr. 
Husmann thinks it will produce the wine for the masses, a life and 
health-inspiring, gentle stimulant, destined to become the every -day 
drink of the sturdy laborer, and supplant the fiery whisky that has 
been too long a national beverage. 

Elmer Baldwin considers the Improved Berkshire the best breed of 
swine for the West. The Chester White, also, though hardly yet estab- 
lished as a distinct breed, possesses a combination of good qualities. An 
April pig is worth one-third more than a July pig, and more than twice 
as much as one of September, and can be kept a year from the following 
January at less expense and trouble than a September pig. A sow 
with sucking pigs should have free access to grass and a generous sup- 
ply of rich slop. Corn alone contains too much oil for growing pigs. 
Light grain, bran, and shorts, with grass and succulent vegetables, 
should constitute their food. After Aveaning, a pig should never be 
permitted to grow extremely fat nor very poor, which injures its 
thrift afterward. During the summer, before fattening, a clover or tim- 
othy pasture is indispensable to the successful and economical production 
of pork. The next best jnode is soiling with clover, timothy, or other 
succulent gTasses or vegetables. Confining in small pens and feeding 
with corn is the most expensive practice. Plenty of water, with occa- 
sionally a little salt, coal, and ashes, to correct the acidity of the stom- 
ach, completes the dietary as practiced at the West. Mr. B. has but 
little faith in specifics for hog cholera or any other disease of swine ; 
has no faith in a sick hog. The best way is to turn him loose where 
there is plenty of water and leave him to nature and his own instincts. 
^ mangy hog is considered worthless, and should be knoclied on the 
head at once. 

O. B. Galuslia urges greater attention to forest trees on account ot 
their influence on the atmosphere in purifying it, by absorbing noxious 
gases, equalizing its humidity, softening the asperities of its tempera- 
ture, checking the force of violent gales, and thus insuring a carpet ot 
snow to protect the roots of plants fi'om the damaging effects of severe 
frosts. He thinks our home groves of forest trees are fast diminish- 
ing, and that the amount of pine timber in the extreme I^lorthwest is 
greatly over-estimated. Several instances are given where a growth ot 
timber w^as produced in sixteen or seventeen years, which raised the 
value of the land from $12 per acre so that $150 would hardly buy the 
timber now standing on each acre. Timber belts of double rows ol 
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trees are beneficial in protecting grain crops from the effects of storms 
tbat so ti'equently sweep over treeless regions. • 

The receipts of the State Board of Agriculture for 1868 were $5,684 45 j 
expenses, $3,892 85. 

COLORADO. 

From this vigorous young Territory we have reports of the third and 
fourth annual exhibitions of the Colorado Agricultural Society, held at 
Denver in the autumns of 1868 and of 1869. Large premiums had been 
offered on all kinds of live stock, farm implements, minerals, crops, 
fruits and flowers, and household manufactures. The railroads were lib- 
eral in transporting products at low rates, and the exhibitions were 
well attended. That for 1869 was held just ten years from the time 
when the first pioneer pitched his tent on the banks of Cherry Creek. 
Ten years ago the Territory was in a state of nature; it is now 
rapidly filling up with an enterprising* x^opulation. Mining, though 
an important interest, does not receive exclusive attention. The 
wheat crop of 1869, larger than any preceding year, was estimated 
at 675,000 bushels ; corn, 600,000 bushels ; oats and barley, 550,000 
bushels ; vegetables and potatoes, 350,000 busheks, an increase of one- 
third over the crops of 1868. The average yield of graiji per acre in 
the virgin soil of Colorado is far above that of the older States; 
common wheat is placed at twenty-eight to thirty bushels per acre ; oats 
and barley thirty-five bushels ; corn forty, and potatoes one hundred 
bushels. There are exceptional cases much higher. The Arnautka 
wheat, received from the Department of Agriculture, has produced 
sixty-five and a half bushels on a measured acire, and the result sw^orn 
to. The grain of this wheat, ho\yevcr, is considered too Jiard to make 
good flour. Common barley has yielded forty-five bushels to the acre. 
The Tappahannock wheat is reported as doing splendidly, and is well 
adapted to the climate." The Odessa wheat sown on the 15th of April 
was reaped on the 13th of August, producing ''an extraordinarily fine 
crop." These varieties were introduced by the Department of Agricul- 
ture. With a more careful culture of the soil, a more generous use oi 
fertilizers, and greater care in irrigation, it is thought these averages 
can not only be maintained, but also increased. A desire for large farms 
is, however, too prevalent, and too many choose to cultivate largely 
rather than carefully. 

The bullion product of 1869 reached $4,000,000, double that of 1867. 
Coal mines crop out all along the base of the mountains, and have been 
developed to an extent more than sufficient to supply the wants of the 
Territory. One mass of coal, eight feet long, three feet wide, and two 
and a half feet high, was exhibited at the fair, which weighed over two 
tons. Copper, iron, and lead mines and salt springs also exist, and 
v^hen labor and capital are more abundant mil add new sources of 
wealth and guarantee new pursuits to the young men of the country. 

Stock-raising will ultimately become a leading business. The best 
thorough-bred cattle, horses, poultry, and sheep, including the Cashmere 
goat, have been introduced. One cow was on exhibition that gave 
twenty- two quarts of milk per day for five months. A steer can be raised 
to the age of five years at a cost not exceeding $10, or an annual expense 
of $2, for attention and occasional feeding with hay in extremely cold 
weather. An interesting object of the exhibition was a collection 
of upwards of one hundred stuffed birds, from a humming bird to the 
mountain eagle, most of which were caught, prepared, and arranged by 
Mrs. James A. Maxwell, to whom a premium of $50 was awarded. 
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Atteutiou is paid to 3'aising forest trees in all i)arts of the Territory. 
One man has a grove of three hundred walnut trees from nuts planted 
in 1865. The trees grew between three and four feet last year. He 
also has five or six acres of cottonwoods, planted in 1864, many of which 
are now over twenty feet high. 



MINERAL FERTILIZERS OF THE MISSISSIPPI 

VALLEY. 

The report of this Department for 18G8 contained a brief notice of the 
mineral fertilizers of the Atlantic States, with such mention of the geo- 
logical horizons in which they occur as seemed necessary to a clear 
understanding of their location, formation, and character. Mineral 
fertilizers were in that article divided for convenience as follows, ex- 
cluding those purely or mainly mechanical in their action : 

1. Marls — giauconite or greensand and calcareous, the latter includ- 
ing lacustrine or pond marls, when chiefly composed of carbonate of lime. 

2. Limestones — including gypsum, native phosphate of lime, calcareous 
tufa, and the various limestones, marbles, and dolomites. 

These two classes of fertilizing materials are noticed in the following 
pages. The geological structure of that vast and important region 
Jinown as the Mississippi Valley presents a series of formations, repre- 
senting a period of the immensity of which we can scarcely conceive, 
and exemplifying a large number of those great groups into which 
geologists have found it convenient to divide the constituents of the 
earth's crust. In tbe ^NTorth, in Minnesota, Michigan, and Wisconsin, 
are outcrops of the oldest known rocks, formerly classed under a gen- 
eral head as Azoic, from the presumed absence of organic remains in 
the strata of which they are composed. These formations are now bet- 
ter known by the names given by the directors of the Canada survey, 
viz : to the lowest group, the Laurentian, and to the newer, which is oi 
limited extent, the Huronian. The old notion that these rocks repre- 
sented a time during which there was no organic life upon the globe, 
has been exploded by the discovery in 1860, in the lower Laurentian, of 
certain fossils of a low grade in the animal scale. Over these there has 
been much discussion as to whether they are or are not true fossils, a 
character now generally conceded to them. The formations once 
grouped as Azoic, therefore, are likely no longer to bear that name, and 
there is already a tendency to recognize them under the title of Eozoic, 
or earliest fossiliferous. 

Next to the Eozoic, in the ascending scale, appears the lower Silurian, 
including sandstones, limestones, and dolomites. Four great develop- 
ments of the rocks of this group are recognized in the Mississippi Val- 
ley. The first includes much of i^Iianesota, about half of Wisconsin, 
almost entirely surrounding the Eozoic^ and extends into Iowa and Illi- 
nois. The second in i)oint of size is the Silurian Basin of Southeastern 
Missouri and Northern Arkansas, whicli comprehends nearly half of the 
State first named. The third is generally kuown as the Cincinnati 
Basin, and lies one-haif in Kentucky, about one- third in Ohio, and one- 
sixth in Indiana. The fourth, called by Prolessor Saflbrd the Great 
Central Basin of Tennessee, is of exceedingly irregular outline, and is 
located as indicated by its name. South oi this, Silurian furmatioiis^ 
from east of the Appalachians, extend into Northern Alabaiua. The 
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lower Silurian is overlapped toward tlie South and East in Wisconsin 
and Minnesota by the upper Silurian, a group generally calcareous 
throughout the West. 

The Cincinnati Basin is surrounded by the same formationSj while in 
Missouri and Tennessee the upper Silurian is developed to but a small 
extent. 

The oldest rocks w^hich come into view in the southern peninsula of 
Michigan are of Devonian age, and extend into Ohio, Kentucky, and 
Indiana, surrounding and overlying the upper Silurian. Devonian 
strata appear again in Iowa, and are supposed to exist in Minnesota. 
Isolated outcrops of the same occur around the Silurian basin of Missouri, 
and at a few localities in Illinois. The Devonian of the West has a wide 
range of lithological character, limestones, shales, and sandstones occur- 
ring within the distance of a few miles. The Sub-Carboniferous forma- 
tions separate the preceding from the coal fields. Of this group the 
Sub-Carboniferous or Mountain Limestone forms a large proportion, 
the remainder being grits, conglomerates and sandstones. 

The coal field. of Michigan occupies the center of the southern penin- 
sula. The Appalachian coal field extends into Ohio, Kentucky, Ten- 
nessee, and Alabama- The Illinois coal field covers by far the greater 
portion of that State, a considerable part of Indiana, and stretches 
southeast into Kentucky. The coal fields of Iowa and Missouri occupy 
the southwest half of the former, and the northwest half of the latter 
State. The remaining western coal field, that of Arkansas, is but a pro- 
longation of the great beds to which the coal measures of the States just 
north also belong. The coal measures of the West present a somewhat 
remarkable amount of interstratiffied limestone, especially in the upper 
members. These limestones, thin in Ohio, become gradually thicker and 
heavier toward the west, until in western Iowa they have attained such 
a development as to be recognized by some authority as a distinct 
group, under the name of Upper Carboniferous Limestone, or even of 
Permian. Professor Meek, however, ascribes these rocks to the upper 
coal measures proper, and the region in which they occur is so indipated 
on the accompanying map. 

From the coal measures there is a gap in the geological chain until the 
Cretaceous is reached, unless we are willing to admit that the formation 
noticed in Minnesota in 1865 by Professor Hall, to be mentioned more 
at length herealter, is Triassic, and so tends to complete the series. Cre- 
taceous rocks enter Minnesota and Iowa from the extensive formations 
of that age upon tlie plains. In southwestern Arkansas also oppear 
Cretaceous strata continuous with those of Texas. It is, however, in 
Mississippi and Alabama, of the States under consideration, that the 
Cretaceous attains its greatest development. The character of the Cre- 
taceous deposits of the West is very difierent from that of the I^^^ew 
elersey beds, in that the green sand characteristic of the latter is wanting 
or present in very small quantity. The group in Iowa is composed of 
sandstone and calcareous marls, and in the South of marls, gypsum, 
limestone, and sandstone. 

The Tertiary formations of the Mississippi Valley are entirely confined 
to its southern portion, extending from the junction of the Ohio with 
the Mississippi to the Gulf of Mexico. They include friable siliceous 
rocks, sands, limestones of various character, and peculiar lignitic beds. 

Of Post-Tertiary formations, the Drift appears furthest north, and ex- 
tends from the line of the great lakes southward into Missouri, Illinois, 
Indiana, and Ohio. The southern limit of deep drift is approximately 
indicated on the map by a strongly marked dotted line. The Drift ot 
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the Western States differs much from that of the Eastern. It is com 
posed in a great measure of marly clays or fine siliceous or calcareo- 
siliceous material, and as a rule presents few of the large boulders and 
water-worn pebbles so common on the Atlantic seaboard. 

The formation recognized by Professor Swallow as the BlufT, and 
noticed below under the heads of Missouri and Mississippi, is considered 
by some geologists as the equivalent of the Loess of the Rhine, and by 
others as^modified drift. Be this as it may, the drift agency has been 
one of much agricultural importance from the modifications of soil pro- 
duced by importation of materials from abroad, and the often Tcry 
thorough disintegration of the underlying rocks effected by it. 

Most of the streams emptying into the Mississippi are bordered to a 
greater or less extent by alluvium of their own formation ; and the 
great river itself, from Cairo southward, has laid down a belt of alluvial 
material of great extent. The agricultural value of these alluvial lands 
is everywhere recognized, and much of the wealth of the valley has 
been drawn from its rich bottoms. 

AT.A-RAMA . 

In Alabama are represented the Silurian, Carboniferous, Cretaceous, and 
Tertiary systems ; besides which the State is entered on the east by the 
southern terminus of the great metamorphic belt, which, beginning in East- 
ern Pennsylvania, extends southwest through Maryland, Virginia, IS'orth 
and South Carolina, and Georgia, east of the Appalachian chain. The 
Silurian, Carboniferous, and Metamorphic rocks occupy a little more 
than the northern half of the State; the southern portion is pretty 
equally divided between the Cretaceous and Tertiary, the former being 
the most northern. The Tertiary is bordered along the Gulf by forma- 
tions of later date, of but little importance in an economic point of view. 

The Cretaceous formation comprises a belt of country seventy to eighty 
miles wide, the southern boundary of which extends from the north line 
of Henry County on the Georgia border to the Mississippi line, at a 
point corresponding pretty nearly with the crossing of the Alabama 
and Mississippi River railroad, having a slight convexity toward the 
south. This formation also extends northward from the belt described, 
within a narrow range, along the west line of the State as far as Marion 
County- All south of this Cretaceous belt is Tertiary, and, with the ex- 
ception of the counties of Chambers, Randolph^ Clay, Coosa, and Talla- 
poosa, which are occupied by metamorphic strata, all north is Silurian 
or Carbonilerous. 

Calcareous rocks exist in all the formations of Alabama, save, per- 
haps, the Post-Tertiary of the Gulf coast. The older formations of the 
north afford limestones throughout their extent ; in some localities the 
rock being true marble, while in almost all it is sufiaciently pure for 
agricultural purposes. The greatest development of the calcareous 
rocks of the Silurian and CaiTboniferous ages occurs north of the Ten- 
nessee River. 

Metamorphic limestones are mentioned as occurring in Talladega, 
Clay, and Tuscaloosa Counties ; that of Talladega is noticed by Profes- 
sor Tuomey as being somewhat cherty, which renders care necessary in 
its calcination, in order to prevent the formation of slag. 

The Cretaceous limestones c/f Alabama are confined to the southern 
portion (two-thirds) of that fo rmation, the more northern portion afford- 
ing no minerals of value. 

Prominent in this group is the rotten limestone," celebrated among 
geologists for the great quaratity of remarkable fossils which have been 
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found in it. This is generally somewliat argillaceous in character, bluish 
or grayish in color, and friable, but varies in consistence in different lo- 
calities. By leaching and concretion it sometimes forms a singularly 
irregular, perforated rock, known in Alabama as the bored," and in 
Mississippi, where it also occurs, as the horse-bone," limestone. The 
lime of the rotten limestone varies from twenty-five to forty-five per 
cent., and phosphoric acid is often present in noticeable quantity. — 
(Tuomey.) 

In the region where the rock just described occurs, there are also in- 
dications of the possible presence of greensand marls similar to those 
of New Jersey. Analyses of two specimens somewhat of this charac- 
ter will be found below. 

In the Tertiary of Alabama, which is generally believed to be of the 
Eocene age, as is the case with that of Mississippi and Louisiana, is 
found, in addition to occasional beds of shell marls, a hard limestone, 
often of fine quality, which is especially developed in the counties or 
Clarke, Monroe, and Washington. These beds differ much in value, 
even in the same locality. Thus, in the bluff at Claiborne, on the Ala- 
bama Eiver, the lower bed, according to Professor Tuomey, does not 
contain more than twenty per cent, of carbonate of lime, while the 
shelly stratum has fifty, and the overlying bed of white limestone sixty 
per cent. This last mentioned white limestone, termed orbitoides, or* 
nummulitic, from a characteristic disk-like fossil, about the size of a 
twenty-five cent piece, is, throughout the region in which it is 
found, the most valuable of calcareous rocks. It is often nearly a pure 
carbonate of lime, containing over ninety-five per cent, of that mate- 
rial. The Tertiary limestones of Alabama, like those of the Cretaceous, 
often contain a valuable percentage of phosphoric acid. 

Glauconitic or greensand marls also occur along the line of junction 
between the Cretaceous, and Tertiary, in the latter formation. Of these, 
however, as of the similar deposits before mentioned, it must be said 
that they have not, as yet, assumed any special economic importance, 
and it remains for investigation and experiment to ascertain their extent 
and agricultural value. Tuomey mentions the existence of beds of this 
marl in Choctaw and Clarke counties, containing a large proportion of 
lime, and notices the marl at Baker's Bluff, Washington County, as 
having but five or six per cent, of lime, and thirty -three per cent, of 
greensand graius in the whole mass. The analyses given in this connec- 
tion below are of the greensand grains. Of course the probable value 
of any given bed of this variety of marl, outside of that conferred by 
its calcareous ingTedients, would depend on the amount of glauconite 
present. 

The portion of the State overlying the older formations presents an 
alternation of low mountain ridges, with intervening flat valleys. These 
ridges often afford land well adapted to grazing, while the valleys are 
frequently of very rich soil. The Cretaceous belt is covered by prairie- 
like lands, which are often of great fertility, especially over the rotten 
limestone. Knobs of the underlying rock, often denuded of soil and 
bleached by exposure to snowy whiteness, make their appearance occa- 
sionally on the prairies, and afford easily accessible supplies of the fer- 
tilizer. 

The soil of Marengo, Greene, Perry, Sumter, and Dallas counties is of 
remarkable depth and richness; this is ascribed by Tuomey to the 
uniformity of the underlying strata of rotten limestone^ which prevents 
seepage and leaching. 

The Tertiary portion of the State, though in many parts sandy and 
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unproductive, lias numerous rich alluvial bottoms, while, in view of the 
liberal distribution of fertilizers through this region, it is probable that 
much land now almost valueless may, in the future, be improved and 
made productive. 



Analyses of Alabama limestones. — {Mallei.) 





ROTTEN LDIESTONE. 


MAIIBLE. 


Demopolis. 


Jones's BluiT. 


Cahaba. 


Talladega 
County. 


Soluble in hydrochloric acitl : 

Carbonate of lime 

Alumina 

Phosphate of lime 


75.07 
.72 
1. 44 
.79 
.40 
.14 

21.27 


80. 48 
. 5;J 
1. 24 
.98 
..37 
.19 

16. 12 


C4. 37 
.79 
2.19 ? 
.75 5 
.54 
.06 

30. 44 


35. 67 
3. 51 

.39 


Silica 




Insoluble in hydrochloric acid 


61. 15 


99. 83 


99. 91 


99. 14 


99. 72 



Analyses of Alabama limestones. — (Tuomey.) 





ROTTEN LIMESTONE. 


MARBLE. 


Pratt's Ferry. 


Big Sandy. 


McMurray's 
Quarry. 




93. 00 
2. 10 
5. 00 


90. 00 
3. 00 
7. 00 


88. 00 
4. 00 
8.00 


Carbonate of magnesia 




100. 10 


100. 00 


100. 00 



Analysis of picked greensand grains. — (Mallet.) 





Coal Bluff, 1. 


Coal BlufF, 2. 


G-ainesville. 


Silica 


57.56 


58. 91 


58. 74 


Alumina 


6. 56 


5.48 


4.71 


20. 13 


19. 24 


21. 06 




1. 04 


.71 


.92 




1.70 


.87 


1. 48 




4. 88 


4.58 


a 26 






1. 46 






8. 17 


8. 17 


9. 79 










100. 04 


99. 42 


99. 96 



MISSISSIPPI. 

The surface geology of Mississippi is characterized by the presence, in 
almost every part of the State, of a drift formation, termed by Professor 
Hilgard "The Orange Sand," which, as its name indicates, is largely com- 
posed of yellow sands and sandstones, but which also includes siliceous 
rocks and sands of other colors, and some clays, but no calcareous ma- 
terial of value. This " Orange Sand'^ overlies the older formations of the 
State, which are limited to the Carboniferous, Cretaceous, and Tertiary 
periods. Of these, the first appears only as a narrow outcrop of the 
Sub-Carboniferous or Mountain Limestone, with its usual accompaniment 
of sandstone, along the Alabama line, in Tishemingo County, at the 
northeast corner of the State. 

This rock affords both hydraulic and quick-limes of good quality. The 
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Cretaceous formation occupies a belt of country from twenty to thirty- 
five miles wide, along the eastern border of the State and the western 
edge of the Carboniferous, including Itawamba, Monroe, and Lowndes 
Counties, the greater portion of Tishemingo and Noxubee, the eastern 
half of Tippah, Pontotoc, Chickasaw, and Oktibbeha, and the northeast 
corner of Kemper. In this belt the limestones are confined to its west- 
ern half. The eastern corresponds in character to the northern margin 
of the Alabama Cretaceous formation, and is divided by Hilgard into the 
Tombigbee Sand and Eutaw group. A strip through" the center of the 
formation is occupied by rotten limestone similar in every respect to the 
rock of the same name in Alabama. This is more calcareous in the 
southern portion of its development than in the northern, where, in view 
of the proximity of the Carboniferous limestone, and the easy transporta- 
tion by rail of lime from the better rock further south, it may be pro- 
nounced too impure for economical application. 

Good lime is manufactured from the rotten limestone in north-west 
Monroe and northeast Chickasaw, and at more southern points. The 
western border of the Cretaceous belt presents a hard compact limestone, 
interstratified with " marl stones," from the latter of which, in many lo 
calities, lime sufficiently pure for agricultural purposes may be manu- 
factured, while the harder layers furnish lime of admirable quality. 
These form the Eipley Group" of Hilgard. Marls of the Cretaceous 
period are found in Mississippi, in Tippah, Pontotoc, and north Chick 
asaw, Tishemingo, and western Itawamba. 

Those of the former three counties are sandy, micaceous, and contain 
a varying quantity of greensand grains. They also differ in consist- 
euce from perfect friability to a stony texture. The more earthy and 
loose varieties contain, according to Hilgard, ten to twenty per cent, 
of carbonate of lime, and oue-half of one to one per cent, of potash. 

The marls of Tishemingo and Itawamba are argillaceous rather than 
sandy, and contain more lime and less potash than the preceding, the 
proportion of the latter being often as low as one-fourth of one per 
cent., while the lime ranges from twenty to eighty per cent, of the car- 
bonate, in the whole mass. Greenish sands are reported as occurring 
in Monroe, Lowndes, and Noxubee Counties, of which the specimens 
heretofore analyzed afford indications of little value, though they have 
not as yet been sufficiently examined to pronounce with confidence upon 
their character. 

The Tertiary occui^ies the portion of the State not above mentioned, 
cvith the exception of the alluvial bottom between the Mississippi and 
Yazoo Eivers, and narrow strips of country along the first-named stream 
below Yicksburg and borderiug the Gulf coast, all of which are Post- 
Tertiary. The formation was believed by Harper to be pretty equally 
iivided between the Eocene and Miocene epochs, the former occupying 
the southern half, the latter the northern. The whole is now thought 
to be of the Eocene age, though the northern and southern groups vary 
much in character. A comparatively narrow belt of country, dividing the 
Tertiary of the State into two nearly equal parts, extending north-west by 
west across the State, from the center of the eastern border of Wayne 
County and the northern line of Clark County to Vicksburg and south 
ern Yazoo, seems to include all the calcareous deposits of the Tertiary 
which are of noticeable value. The limits described include the Vicks- 
burg, Jackson, and Claiborne groups of Hilgard, wliile he designates 
that to the north as "Lignitic," and that to the south as "Grand 
Gulf." 

Throughout that portion of the State included by the Yicksburg, 
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Jackson, and Claiborne groups, marls and limestone are liberally dis- 
tributed. A rich, calcareous marl is reported near Byram station, on 
the IS'ew Orleans, Jackson and Great Northern railroad ; it is, however, 
somewhat injured by the presence of iron pyrites. Marl is also found 
in the southern part of Madison County and the northern part of Hinds, 
some of which contains sixty-two per cent, of carbonate of lime. A 
good article also occurs in Eankin County, and in north Clark is a bed 
of shelly, calcareous sand, containing a proportion of greensand, which 
may render it valuable, at least within the immediate neighborhood. 
Limestone outcrops at Vicksburg and at several points along the line 
of the Jackson and Vicksburg railroad. In Eankin County, on the line 
of railroad between Jackson and Brandon, is a bed of good quality. 
Other outcrops are reported in Wayne and in southern Yazoo Counties. 
In the Grand Gulf group are occasional patches of argillaceous marls, 
containing ten to twenty per cent, of carbonate of lime, a considerable 
amount of magnesia, and some potavSh, though no vivSible greensand 
grains. 

The northern Tertiary of Mississippi contains extensive and wide- 
spread beds of lignite or fossilized wood, in a condition which has been 
described as intermediate between peat and coal. This is recommended 
as a fertilizer by Professor Wailes in his report on the geology of Mis- 
sissippi, either as mined or after burning ; but few will agree with him, 
however, in his estimate of the agricultural value of this material. In 
the lignitic district isolated masses of gypsum have been found in suffi- 
cient quantities to warrant the hope that extensive beds of this mineral 
may yet be unearthed. 

In addition to the marls heretofore mentioned. Professor Wailes 
notices the occurrence of lacustrine marls in the Mississippi bottom. It 
these are found in quantity they are of some importance, lying as they 
do in a portion of the State removed from the older calcareous fertilizers. 

Shell beds occur occasionally in the Post-Tertiary of the coast ; but 
little, however, is known of their location or value. An extensive de- 
posit of this kind is reported on Wolf Elver, twenty -one miles above 
Pass Christian. 

The Cretaceous district includes the prairies of Kortli-east Mississippi, 
which, overlying the rotten limestone, present the deep, rich soil, re- 
tentive of moisture, and very productive, characteristic of the similar 
region of Alabama. The southern part of the Tertiary, toward the 
Louisiana line and Gulf coast, is sandy and of less agricultural value, 
though numerous creek and river bottoms afford a considerable area of 
land capable of producing a bale of cotton per acre. The counties just 
back from the river, where the soil is partly formed by a calcareous 
loess, are perhaps the best of this region. 

The richest portion of the State is the alluvial tract between the 
blufls east of the Yazoo, and the Mississippi Elver. This, the well- 
known "Mississippi bottom," needs no liirther mention, as it can hardly 
be said to be modified in any great degree by the geological constitution 
of the State in which it lies, its mineral constituents being the detritus 
of all formations lying north of it in the course of the great'river and 
its tributaries. 
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Analyses of Mississippi marls. — (Hilgard.) 



InsoUiblo iiirtttcr 

I'otasli 

JSoda , 

Lime , 

Magnesia 

BroVi] oxido manganese. 

Peroxide iron 

Alumina 

Phosphoric acid , 

Sulphuric acid 



Carbonic acid 

Organic matter and water . 

Total 



Clark 
County. 



45. 881 
1.717 
.465 
14. 785 
2. 476 
.403 
13. 020 
7.751 
.327 
.566 



12. 492 



99. 883 



Hinds County. 



"Warren 
County. 



37. 400 
.445 
.208 

28. 821 
1. 407 



133 
.256 



23. 084 
3. 246 



12. 308 
.011 
.179 

43. 932 
1. 688 



2. 696 

.224 
1. 2C6 
Pyrites. 
34. 720 
2.396 



100. 020 



20. 9G7 
.753 
.283 

37. 543 
2. 082 



4. 722 
.135 



30. 838 
2. 657 



Kankin 
County. 



13. 074 
.265 
.031 

46. 222 
.614 
.067 

2. 722 

Trace. 
.058 



34. 754 
2. 050 



99. 857 



Carroll 
County. 



55. 705 
1.604 
.045 
.166 
1.630 



34. 347 
Trace. 



.129 
7. 012 



100.638 





Marion County. 


Franklin 
County. 


Lowndes 
County. 


Tippah County. 


Chickasaw 
County. 


Potash 

Brown oxide manganese 


77. 438 
.709 
.101 
4. 800 
1. 248 
.316 
C 2. 989 
\ 6. 449 
.111 
Trace. 


83. 691 
.827 
.268 
.793 
1. 053 
.223 
4. 394 
8. 347 
.148 
.022 


49. 475 
1. 242 
.152 
13. 190 
1. 825 
.260 
5. 538 
12. 537 
.132 
.033 


88. 702 
.204 
.190 
1. 351 
.723 

1 5. 598 

.328 
.013 


62. 441 
.730 
.272 
7. 952 
1. SCO 
.160 
^ 11.849 
I 5. 865 
.266 


73. 410 
.702 

"o.'sis" 

.686 
.050 
7. 055 
5. 883 
.046 


35. 750 
.681 
.197 
20. 558 
L 366 
.305 
4.190 
9. 475 




1. 743 
Pyrites. 
C 16. 7C0 
{ 8. 774 








Carbonic acid 

Orgauj c matter and 'water . . 

Total 


3. 372 
2.664 




9. 555 
5. 876 


.472 
2. 303 


1 9. 905 


5. 640 


100. 197 


99. 706 


99. 871 


99. 884 


101. 000 


99. 992 


99. 799 



Lake marl f rom WasMngton, Adams County. — [Bmmons.) 



Insoluble silica. 17.44 

Peroxide of iron 7.10 

Carbonate of lime 70. 44 

Potash 3.64 

Soda .38 



Magnesia .64 

Soluble silica trace. 



99.(32 



Analysis of rotien Umesione. — {Troost) 

Alumina^ water, and loss X3. 00 



Cai'bonate ci lime 51. 00 

Insoluble earthy mattei-, green- 
sand, and mica 34.00 

Carbonaceous matter 2. 00 



100. 00 



Analyses of Mississippi maj'ls. — (JSarjper.) 



"Wayne 
County. 



8. 000 
33. 954 
3. 352 
3. 684 



.900 
7. 840 
41. 530 
1. 740 



Clark 
County. 



raina, ar.d manganese. 



Oxide of in 
Carbonate i 

Phosphate ol'lime 

Sulphate of lime 

Carbonate of magnesia. . . 
Chloride of magnesium . . . 
Alkalies, (mostly potash) 

Insoluble material 

"Water and loss 



100. 000 



100. 0036 
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Of these marls, that from Wayne County is estimated by the a.nalyst 
to contain, per ton : 

Ponritls. 

Chloride of magnesium 18 

Alkalies, (mostly potash) 156 



Pounds. 

Carbonate of lime 659 

Phosphate of lime 67 

Sulphate of lime 74 



This of course is a highly valuable marl. 

Analyses of Mississippi limestones. — (Hilgard.)- 





Chickasaw 
County.* 


Pontotoc 
County. 


!Rankin 
County. 


Tishemingo County. 


Insoluble matter 


1«. 903 

.248 
.320 
45. 791 
.877 


8. 374 
.359 
.089 
48. 815 
.751 
.173 

1 2. 412 


2. 029 


1.G80 


3.5. 281 
.348 


54. 201 
.473 


Soda 






Brown oxide man^^anese 


52. 474 
.667 


53. 494 
.617 


32. 603 
.630 


23.247 
.788 


Peroxide iron 

Phosphoric acid 


1. 421 
1.957 


2. 125 
.075 


.580^ 


1.581 
1. 914 


.903 
1. 064 
trace. 




2. 840 
35. 725 


.077 
38. 485 
.832 






Carbouic acid 

Organic matter and water 

Total 


41.529 
1. 100 


42. 035 
1. 340 


1 27.643 


15. .'572 
3. 752 


100. 082 


100. 367 


P9. 999 


99. 946 


100. 000 


100.000 



*Ilotten linestoue. 
Analysis of Wayne County limestones. — {Harper.) 



Hard. 



Soft. 



Insoluble silica and alumina 

Oxide of iron and soluble alumina 
Carbonate of lime 

Total 



C. 300 
7. 200 
86. 500 



15. 050 
5. 350 
79. 600 



100. 000 



LOUISIANA. 

According to Professor Forshey, the geological formations of Louis- 
iana are Tertiary or alluvial and diluvial, the, former occupying two- 
fifths of the State, lying north of an irregular line connecting Sabine 
Eiver near the mouth of the ITeches, and Harrisonburg in Catahoula 
Parish. 

The formations in Louisiana ascribed by Professor Hilgard to the Yicks- 
burg group appear to agree closely in character with those of Mississippi, 
although their eastern development seems to contain more limestones 
and marls than the western. North of this group appear the lignites 
characteristic of the northern section of Mississippi. Occasional out- 
crops of Cretaceous rocks are found along a line extending north-west 
from the parish of St. Landry, which are considered by the authority 
already cited to indicate the existence of a Cretaceous ridge, forming as 
it were '^a back-bone to the State.'' 

Limestones and marls appear to be liberally distributed tlu'oughoat 
the State. Both are reported near Columbus on Bayou Taurean. In 
central Sabine Pass ledges of blue fossiliferous limestone were noticed. 
In Natchitoches the Wasatch Hills consist of alternating limestone and 
marl. On Sicily Island, near Harrisonburg, and on Anacoco Bayou, marl 
beds are found resembling the Pearl Eivw marls of Mississippi, which 
have been successfully used as a fertilizer. In Winn and Rjipides occur 
semi-indurated marls, with the peculiar orbitoides limestone already 
mentioned as existing in Alabama. In the parishes of Bossier, Bien- 
ville, and Winn, outcrops of limestone occur in the vicinity of salt licks 
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and spi'ingSj but these, together with a bed of calcareous rocks found 
in St. Laudry Parish, are believed to belong to the chain of Cretaceous 
outliers already mentioned, especially as such borings as have been 
made have revealed the existence of gypsum underlying. In the south 
part of Winn and at Drake's salt works on Saline Bayou these lime- 
stones appear as ridges of some extent. 

Of the Tertiary limestones of Alabama, Professor Hilgard remarks 
that the "limestones of the Yicksburg group, at many points, yield 
excellent lime, while the more impure varieties possess, in the large 
amount of glauconite they contain, special value for agricultural pur 
poses. Good marls of various kinds also abound." 

In Calcasieu Parish artesian Tvells, recently bored for oil, have revealed 
the existence, at a depth of four hundred and fifty feet, of an immense 
bed of pure crystalline sulphur, underlaid by six hundred feet of equally 
pure gypsum. The value of these discoveries is very great. The geol- 
ogist says of them : * 

As regards the sulphur had, * ^ ^ ^ * its practical importance cau 

hardly be overestimated. Its development requires, it is true, large capital and the 
best of engineering resources, in view of the depth and pecuhar difficulties of drain- 
age and ventilation ; but who that knows the i)art that sulphuric acid plays in modern 
civilization, the monopoly enjoyed by Sicilian sulphur, the burdens naturally and arti- 
iicially imposed upon its production in that island, and the inferiority of the acid pre- 
l^ared from pyrites, can fail to appreciate the intrinsic imi)ortance of a bed of pure 
sulphur one hundred and thirty-five feet thick, lying at a depth less than half of that 
at which some coal mines are profitably worked in Pennsylvania, and within ten miles 
of ocean navigation ? The very gangue of the mineral, gypsum, is of sufficient value 
to agriculture and the arts to bear shipment for thousands of miles within the country^ 
nor indeed is it likely that beds of such magnitude should be confined to a limited 
urea and not bo accessible at more advantageous locations. ^ * * * Boring opera- 
tions have been suspended, and a company is now being formed with a special refer- 
ence to mining the sulphur. 

■ The alluvium of Louisiana is very extensive, stretching along the 
Mississippi River with a width of thirty to forty miles to just below 
Baton Eouge, where it becomes the delta, or, rather, what is generally 
so considered. The true delta is described by General Humphreys and 
Lieutenant Abbott, in their report on the "Physics and Hydraulics of 
the Mississippi River,'* as beginning about the mouth of Eed Eiver. Ac- 
cepting the limits given by General Humphreys — which are, on the north, 
the Eed Eiver, Bayou Manchac, and Lake Pontchartrain ; on the west, 
Bayou Teche and Bayou Petit Anse ; on the south, the Gulf; and on the 
east, the Mississippi Eiver — ^theareaof the delta of the Mississippi is about 
twelve thousand square miles. Of this the more southern portion, 
about four thousand square miles in extent, is salt marsh. In addition 
to this, a strip of marsh, twenty to twenty-five miles wide, borders the 
whole southern coast from Petit Anse westward. The Eed Eiver, too, 
has its alluvial bottom of an average width of ten miles. 

This vast alluvial region, with the exception of some very extensive 
shell-beds of undoubted human origin, contains no fertilizers of a min- 
eral nature. It is, however, of the greatest agricultural importance. 
The statistics of the census of 18G0 show that the parish of Tensas was 
at that time the most productive district of the cotton belt. Its average 
yield is given at a proportion of one and one-fifth bales of cotton per 
acre for the whole area of cultivated land, which of course implies a 
much heavier amount per acre for land in cotton only. 

Next to the alluvium in fertility rank certain portions of the prairie 
lands, while other portions, covered by drift corresponding to the Orange 
Sand of Mississippi, are poor and barren; for the Orange Sand, when un- 

* American Journal of Science and Arts for November, 1869. 
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mixed with silt^ or tlie results of the disintegration of other formations, 
is far from productive. 

A notice of the mineral fertilizers of Louisiana would perhaps be in- 
complete without some mention of the immense bed of salt discovered 
upon the island of Petit Anse, one of a chain of five, arising partly 
from the Gulf and partly from the coast marsh between Atchafalaya and 
Vermilion Bayous. This bed has been only partially explored as yet, 
but is estimated to be at least one hundred and forty-four acres in extent 
and thirty-eight feet thick. It is covered by, and, perhaps, imbedded 
in, formations of the Post-Tertiary age, though some authorities incline to 
believe that the salt bed itself is but another Cretaceous outlier. Of im^ 
mense extent, wonderful purity, accessible by sea or by laad. and within 
two hundred and seventy-five miles of the mouth of the Mississippi 
Eiver, the importance of this salt deposit, which for several years sup- 
plied the greater portion of the southwest, is not easily exaggerated. 
At present it is mined with some little difiaculty on account of drainage 
from the overlying Orange Sand, but it is hoped that the bed may be 
struck at a higher level, and this impediment obviated. 

ARKANSAS. 

The State of Arkansas, east of a line passing from the north-west 
corner of Louisiana to the Black Eiver where it empties into the White, 
and along the former stream to the Missouri line, is occupied by the 
Tertiary and Post-Tertiary. The Tertiary presents the general character- 
istics of the Northern Lignitic group of Hilgard, and contains but little 
calcareous matter, which occurs in isolated beds. 

This formation extends, in the counties of Clark, Hot Springs, and 
Montgomery, to the northwest of the limit indicated, and in this legion 
are several of the few localities of Tertiary limestones. 

The alluvium of Arkansas extends in the northeastern part of the 
State to a distance of fifty miles back from the Mississippi River, then, 
rapidly narrowing, almost disappears in Phillips County. Below this 
point it averages, perhaps, twenty miles in width, the Aitonsas and 
White Eivers being bordered by alluvial deposits continuous with 
those of the Mississippi, which, in the case of the first, extend from 
Little Eock to the mouth of the river. 

The greater part of Marion and of Fulton, the north-west half of Lawrence 
and of Eandolph, and north-east half of Izard and of Independence Coun- 
ties, are underlaid by magnesian limestones of the lower Silurian age, 
the southern extension of the extensive basin of these rocks in Missouri. 

That portion of the State not included in the regions above outlined 
is of the Carboniferous or Sub-Carboniferous age, with the exception of 
some limited outcrops of Metamorphic rocks in the counties of Pulaski, 
Saline, and Hot Springs. The Coal Measures proper occupy the central 
part of the Carboniferous area, entering the State from the west, in the 
counties of Sebastian and Crawford, and extending thence nearly east 
as far as White County. The Sub-Carboniferous area includes lime- 
stones, sandstones, and grit. 

In addition to the Tertiary, Sub-Carboniferous, and Silurian limestones 
already mentioned, the Cretaceous formation affords both limestone 
and gypsum, and in both Tertiary and Alluvium are occasional beds ol 
marl. In the Silurian region marble and limestone are reported in 
Marion, Lawrence, Eandolph, Fulton, Izard, Independence, and East 
Carroll. 

Much of the Silurian limestone of Arkansas is too cherty for profita- 
ble application to the manufacture of lime. In the Sub-Carboniferous 
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region lime occurs in Yan Buren, Searcy, Carroll, Madison, Benton, 
Crawford, and Washington counties; near Fayetteville, in tlie last- 
named county, are some beds of gypsiferous shale, which, pulverized, maj- 
afford a fertilizer of some value. In Pope County limestone is found 
only on Indian Creek. 

In Conway County, on Turkey Creek, is a locality of limestone of 
good quality, which is of special value, being the only available source 
of lime in this part of the State, south of the Little Eed, and north of 
the Arkansas Eiver. 

In Yell County, near the junction of Cypress Creek with the Arkan- 
sas Eiver, an extensive outcrop of limestone is reported. Heavy beds 
of the same rock occur along Fourche la Feve Eiver, in Scott County; a 
thin layer is found on Gap Creek, Montgomery County; while consid- 
erable bodies of limestone of good quality reach the surface in Caddo 
Cove, in same county. At the Hot Springs, in the county of the 
same name, is a bluff of fine calcareous tufa, deposited from the waters. 
In the same county, near Eockport, and in the northern part of Clark 
County, limestone of the Tertiary epoch appears, as well as on MiU 
Creek and Saline Eiver, in Saline County — in the latter locality as a 
compact blue rock. In eastern Pulaski are Tertiary limestones and 
marls, a bluff of the former upon Fourche Creek being mentioned by 
Owen as the best source of lime in the county. Marls probably exist 
in most of the districts in which limestones of that period are found. 
Beds of this fertilizer are reported in eastern Pulaski and north Bradley. 

A qualitative analysis of shell marl from the last-named locality, of 
greenish color and granular structure, gave, according to Dr. Elder- 
horst, carbonate of lime, magnesia, iron, and manganese, potash, soda, 
and phosphoric acid in not inconsiderable quantities, together with an 
insoluble silicate. Argillaceous shell marl is found in Jefferson County, 
and some beds of very rich quality in St. Francis. 

In Sevier County, the region around Ultima Thule is based upon marble 
and limestone of the Cretaceous age, and about one hundred feet of marl 
and marly limestone are exposed near Eocky Comfort in the same county. 
In Hempstead and Clark are many outcrops of Cretaceous limestone ; in 
Okolona, Clark County, lime is largely manufactured for neighborhood 
use. In Pike County, extensive beds of excellent gypsum are found 
associated with limestone of equally good quality. These are located 
upon the Little Missouri Eiver, forming bluff banks to that stream. As 
the Little Missouri is navigable during several months of the year, these 
gypsum beds bid fair to be of great value. Gypsum is said to exist in 
the northern part of Bradley County also. 

In Greene County occurs a bed of gypseous clay, or rather of clay 
containing a large quantity of crystallized selenite. In viev/ of the allu- 
vial nature of this and other counties, this deposit may prove of value. 

Mter caves, or caves containing nitrous earth, are found in North-.west 
Arkansas, and niter has been manufactured to some extent. It is prob- 
able that thorough explorations of these caves, some of which are ex- 
tensive, will reveal accumulations of bat guano, similar to that already 
in use in Tennessee. An analysis of a white niter earth from a cave in 
Marion County is given by Dr. Elderhorst, as follows : 



Insoluble in liydrocliloric acid. . . 11. 516 
Oxide of iron, and phosphates of 

alumina, lime, and magnesia . - 5. 908 

Lime 22.929 

Magnesia 14. 884 

Potash 1. 106 

Chlorino 062 



Sull)huric acid 1. 375 

Nitric acid 973 

Carbonic acid 38. 487 

Organic matter and loss 2. 760 



100. 000 
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or 1.791 pound of niter to 100 pounds of earth. An earth of a red- 
dish color, from another cave in the same county, yielded to the same 
chemist, in 100 parts, 3.305 parts of anhydrous nitric acid, a proportion 
equivalent to about 124 pounds niter to the ton of earth. 



Analyses of Silurian limestones, — (ElderlwrsL) 
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Analysis of tufa^ Hot Springs County, — f Mderliorst.J 

Carbonate of Uine 96. 550 

Smca 773 

Oxides of hou; manganese, and alumina l.;S15 



98. 638 



The region underlaid by the Cretaceous strata is very fertile, often 
presenting the deep black soil which has already been noticed as being 
found in those portions of Alabama and Mississippi of similar geologi 
cal structure. 

Much of the land located upon the grit of the Carboniferous age is 
cold, acid, and wet alternating with this are warm, light, sandy soils, 
of tolerable fertility, but easily exhausted. 

The counties of the northwest present valleys of considerable agricul- 
tural value, while many of the higher lands throughout the north of 
the State are available for grazing. 

MISSOURI. 

The basin of lower Silurian which appears in Northern Arkansas 
occupies nearly two-thirds of the width of the State of Missouri, from east 
to west, and extends north into the counties of Cooper, Moniteau, Cole, 
Callaway, Montgomery, Audrain, Ealls, Pike, Lincoln, and St. Charles. 
This formation reaches the Mississippi River in Cape Girardeau County, 
where, as well as in the county next north, (Perry,) there is a small de- 
velopment of upper Silurian. This again is bordered on the north by 
Devonian strata, extending from the river through the counties named, 
in a north-western direction into St. Genevieve County. Devonian rocks 
also outcrop in the counties of Pike, Ralls, Marion,' Saline, Cooper, 
Boone, Moniteau, Cole, Callaway, Benton, Hickory, Polk, and Greene, 
bordering upon the Silurian strata, except in the six counties first named. 
The Silurian strata, with the exception just mentioned, viz., in Cape 
Girardeau and in Perry counties, are separated from the Mississippi 
River, from Ralls County to Cape Girardeau, by Sub- Carboniferous lime- 
stone and sandstone, and an irregular belt of the same separates the 
Silurian and the Devonian, on the north and west, from the Coal Measures 
which occupy the north-west two-lifths of the State. Sub-Carboniferous 
rocks are also foiuid between the Coal Measures and the Mississippi 
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Eiver, north of Balls County, to the Iowa line. In addition to the allu- 
vium of the south-east upon the Mississippi, the Missouri and other 
rivers are bordered to a considerable extent by alluvial bottoms and 
prairies. Professor Swallow includes with the alluvium, as Quaternary, 
a so-called Bluff Formation. This occupies the eminences, from which 
it takes its name, along the larger streams of the State, and overlies the 
Coal Measures through almost their whole extent. The Drift of Mis- 
souri, also included in the Quaternary by the authority just cited, is ot 
comparatively little importance, being limited in extent, and where 
present often covered by the bluff. In addition to the formations above 
noticed, a few Metamorphic outcrops occur in Madison, St. Francois, and 
in Franklhi County, affording rich stores of mineral wealth for which this 
portion of Missouri is noted. 

In the Silurian region the limestones are chiefly magnesian ; they are 
found in nearly every county in thick massive beds, and yield both lime- 
stone and marble of value. Many outcrops of these rocks occur outside of 
the main basin, in the belt above described, as comprising more particu- 
larly rocks of the Sub-Carboniferous epoch. Localities at which the Silu- 
rian limestones are available for economic uses, are reported in the coun- 
ties of Perry, Cape Girardeau, Ralls, Pike, Franklin, St. Louis, Jefferson, 
St. Clair, Boone, Camden, Morgan, Miller, Marion, Cooper, Benton, St. 
Genevieve, Hickory, Polk, Dallas, Moniteau, Greene, Cole, Pettis, and 
St. Frangois, and will probably be found throughout the entire basin. In 
the counties of Cooper, Boone, Marion, Ralls, Pike, Polk, Moniteau, Sa 
line, Callaway, and Perry, are found limestones of the Devonian age, vary 
ing in character from a shaly, gray, coarse-grained rock, to a pure white 
oolite. Localities of good limestone are so numerous throughout the 
region of Sub-Carboniferous rocks that a detailed mention of them is 
unnecessary. In the Coal Measures occur c^ilcareous strata of variable 
value. 

In the Bluff Formation tufa is reported at many points, an extensive 
bed lying not far south of Parkville, in Platte County. In the counties 
of Marion, Dallas, and Camden, calcareous nodules are sometimes found 
in quantity sufficient to pay for working them into lime. In the shal- 
low lakes of the river bottoms very large deposits of marl exist, and, as 
is usual, are still forming. 

From the foregoing it will be seen that every section of the State of 
Missouri is abundantly supplied by calcareous fertilizers, and watered 
as it is by numerous navigable streams, the banks of which afford 
the most accessible outcrops of limestone, it is hardly conceivable that 
in any [)ortion ef the State these cannot he easily and cheaply applied. 
The alluvium and Bluff form the most fertile soils of Missouri, and as 
the Coal Measures are masked by the latter, these present the agricul- 
tural character of the overlying formation rather than that of their own 
proper components, save in a few denuded localities, which vary in fer- 
tility according to the members of the coal formation which reach the 
surface. The Drift, where it is uppermost, affords a pebbly siliceous 
soil of little value, but is in most places covered by the calcareo -sili- 
ceous bluffs. 

The land overlying the limestones has the usual calcareous character, 
but in the region of some of the magnesian rocks the amount of chert, 
resulting from the decomposition of strata, is so great as to render 
otherwise good soil practically valueless. 
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Analyses of Missouri limestones. — (Swallow.) 
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TENlSfESSEB. 

Along the eastern line of Tennessee the rocks are Eozoic, with an oc- 
casional outcrop of Metamorphic ; west of this rises a belt of the Silu- 
N rian formation, about seventy miles in width, including rocks assigned 
by Professor Safford, in his late report on the geology of Tennessee, to the 
Potsdam, Trenton, Hudson, (or Nashville,) and Niagara epochs, the latter 
being but little developed in the belt meutioned. West of this, all of 
the State to the Tennessee River is of the Carboniferous age, with the 
exception of a somewhat remarkable outcrop of Trenton limestone, oc- 
cupying the counties of Maury, Marshall, Bedford, WilliamsoD, Ruther- 
ford, Davidson, Wilson, Sumner, Smith, DeKalb, and the western part 
of Gannon, with outliers along the lines of the streams in all the sur- 
rounding counties. This is the Central Basin of Tennessee, before al- 
luded to. 

Along the line of the Tennessee and some of its eastern tributaries 
rocks of the Niagara epoch again appear, in conjunction with others of 
the lower Helderberg series. West of the river, and extending entirely 
across the State, is a belt of the Cretaceous formation, having a width 
at the southern State line of about thirty-five miles, and near the Ken- 
tucky border of seven to eight miles. West of this again is a belt of 
territory about forty miles wide throughout the breadth of the State, 
Between this and the Mississippi Eiver all is Post-Tertiary and 
alluvium. 

Jn the lower Siluiian of East Tennessee (Potsdam) are found thick 
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beds of dolomite and oommon Mn^estone, forming the most massive citl- 
careous strata in the State, and many of the ri<lges and valleys of that 
region. It is mentioned as occurring in the counties of Knox, Roane, 
Claiborne, Snlli van, Greene, Bradley, McMinu, Monroe, Blount, Polk, Jef- 
ferson, Sevier, and llamillon, in the la«t forming the lemons iMi^^sionary 
Ki<lge. Most of these ridges are somewhat cberty, or siliceous, but in 
many of them this is the case only on the south-eastern side, the northwest 
being of a much purer limestone. Limestone of the Trenton and Rudsoii 
epochs occur more or less in all the counties above mentioned, either as 
a thic.k, argillaceous blue limestone, or in thinner beds of marble, or fer- 
rugi!ious liaiestone, and, in addition to these local i ties, are also reported 
in Washington, in Carter, and in Hawkins County, in the last named 
this fornjati<)n furnished the beautifid variegated Tennessee marble, so 
liberally used in the decoration of the Capitul at Washington. 

In the gT'eat Central Basin the rocks of the Trenton and Uudson series 
are chiefly blue limestone m heavy beds, with occasional layers of a> 
thinner flaggy rock. Throughout their whole extent they aflbrd lime- 
stones of quality sufficiently good for the manufacture of hme, andin sum© 
localities marbles of different kinds. 

Tliroughout the western valley of Tennessee the source of lime is the 
Niagara limestone, locally known as the ''SneedviUe lime," or, from a 
characteristic fossil, as the "Meniscus lime.'' This outcroi)s along the 
water-cours(^.s in the counties of Henry, Benton, Humphreys, Decatur, 
Perry, VVa;>Tie, and Hardin. The same formation occurs also in many 
kxtalities on the border of the Central Basin, but owing to the abundant 
supply of calcareous material afforded by the older rocks it does not as- 
sume the same economic importance as in the more western outcro[)S, 
which are largely drawn u[)on for the sujjply of lime to the sanxLs and 
clay lands of West Tennessee. The character of the rock is generally 
sufficiently good for lime manufacture; and, as in the other calcareous 
group of the State, marbles occasionally occur. 

Lime is manufactured at many points along the western edge of this 
formation. With the last-named group, in many localities, occur light 
blue limestones of the lower Helderberg period, also available as a 
source of lime. The thicker beds of this group are on the western side 
of the Tennessee. 

Throughout the region underlaid by the Carboniferous rocks are oc- 
casional beds of limestone, esjiecially in the counties crosse<l by the 
Mountain Limestone, (Sub- Carboniferous,) which outcrops mainly along 
Jhe western slope of the Cumberland table lands, viz: Franklin, Coffee, 
Warren, Grundy, Marion, Van Buien, White, Putnam, Overton, and 
Fentress. 

In the coal region proper of the Cumberland table, although the ledges 
of limestone so often met in connection with coal are comparatively rare, 
yet outcrops of the Mountain Limestone and the calcareous rocks of the 
older formations are easily accessible. 

In a very naiTow limit in vsouth-eawst Carroll and south-west Benton is 
the Greensand or Shell Bed of Saffbrd, corresponding to the rotten lime- 
stone of Mississippi. As its name imports, this contn^ins more or less 
glauconite and a large number of shells, though it is by no means so rich 
in the former as is the New Jersey Cretaceous. Nevertheless this ap[iears 
to be thjough its extent a source of marls of consitlerable value, at least 
for hwial use. Experiments were made before the war with favorable 
results. 

In the western portion of the Tennessee Cretaceous, occupying a tract 
ten or lifteen miles wide, extending across the State, appear formations, 
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(thought by Safford to correspoud to the "Ripley of Mississippi, though 
generally similar in lithological character to the Coffee Sand,) in which 
occur some localities of limestone which, in view of the lack of this mate- 
rial in West Tennessee, although impure, are somewhat important as a 
scarce of fertilizing material. These beds are located in Hardeman 
County, near the line of the Memphis and Charleston railroad. 

The Tertiary of West Tennessee contains no material available for 
fertilizers, save that in the bluffs along the rivers, as in Mississippi, are 
occasional localities of calcareous nodules which may possibly afford a 
limited amount of lime, sufficiently pure for agricultural use. 

In the limsetone regions of Tennessee are numerous caves, some of 
which are of great extent, and these generally contain nitrous earth, 
which was worked as a source of saltpeter during 1S12-'14, and again 
to some extent during the late war. This earth may in some localities 
be found of value as" a fertilizer. These caves have been for ages the 
homes of innumerable bats, and their accumulated droppings have 
formed a guano, the amount of which in some cases is enormous. This 
is now being manufactured into a commercial fertilizer at Hebeling's 
cave, Warren County, by admixture with the nitrous earth of the same 
locality. The manufacturer estimates the amount of bat m anure in this 
single cave, so far as explored, at 30,000 tons. 

The soils of the limestone districts are the best in Tennessee, varying 
much with the character of the underlying rock. The Central Basin, 
the counterpart of the famed blue grass" region of Kentucky, is 
called by Professor Safford the garden of the State. The Cretaceous re- 
gion has much soil of fine quality adapted to cotton and corn, with 
occasional ridges of very poor land. The Tertiary soils are often rich, 
and much of the best cotton land of the State is on this formation. 
It is, however, lacking in Ume and is easily exhausted. The alluvial 
lands of the Mississippi bottom have the usual characteristics of great 
and lasting fertility. 

Analyses of the limestones of Tennessee are not accessible 5 they will 
probably be found to correspond closely in character with those of Ken- 
tucky of like formation. 

An analysis of the greensand marl of MclS'airy County, by Dr. Troost, 
is given below, of which Professor Safford remarks that phosphoric 
acid, though doubtless present, does not appear to have been separated : 
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KENTUCKY. 

The Silurian basin of South-western Ohio, South-eastern Indiana, and 
N^orthern Kentucky, forms in the latter State the far-famed blue grass 
region, extending southward as far as Lincoln and Casey counties, and 
on the Ohio Riv^er from Trimble to the eastern side of Mason County. 
The formations of this basin, once classed with the Hudson River strata 
of the New York survey, are now designated the Cincinnati group. 
This basin of lower Silurian is surrounded by a narrow belt of upper 
Silurian limestone, and this again by a somewhat wider outcrop of I)e- 
vonian shales. An extension of the Siliu^ian basin of Tennessee enters 
Kentiicky from the south through the counties of Monroe and Cumber- 
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land. The eastern border of the State is occupied by Coal Measures 
very similar to those of Ohio, with which they are continuous. The 
western extension of the coal is near a line passing from the Ohio Eiver, 
a few miles east of tlie mouth of the Scioto, southwest to the boundary 
between Wayne and Clinton counties. The southern terminus of the 
Illinois coal field occupies the counties of Union, Henderson, Daveiss, 
Hancock, Ohio, Butler, Muhlenburg, McLean, Hopkins, a.nd Webster, 
with a portion of the counties surrounding these. 

The Kentucky Coal Measures are, as usual, bordered by Sub-Carbon- 
iferous rocks, chiefly limestone, the latter being more extensively devel- 
oped around the western coal field than in the eastern portion of the 
State. With the exception of the groups already noticed, the re- 
mainder of the State, save that portion west of the Tennessee Eiver, is 
occupied by sandstones and limestones the geological age of which has 
been much discussed, and which are laid down by Professor Dana (see 
Manual of Geology) as Devonian, while recent geological maps of the 
State group them as Sub-Carboniferous. 

West of the Tennessee River the formations are Tertiary and Post-Ter- 
tiary. The Cretaceous group, though laid down in the western part of 
Kentucky on most geological charts of the United States, probably does 
not exist there, or at so great a depth as to have been as yet unnoticed. 
The Silurian basin, which underlies the counties of Trimble, Carroll, 
Gallatin, Boone, Kenton, Campbell, Bracken, Mason, Shelby, Henry, 
Franklin, Owen, Grant, Pendleton, Nicholas, Harrison, Bourbon, Fay- 
ette, Jessamine, Mercer, Woodford, Anderson, Boyle, Washington, and 
Spencer, with the greater part of Clark, Gai^ard, Lincoln, and Nelson, 
and a portion of Fleming, Bath, Montgomery, Madison, Casey, Marion, 
Jefferson, and Oldham, affords so many available localities of limestone 
that detailed mention of its occurrence is unnecessary. Of the tier of 
counties immediately surrounding those just mentioned, many are 
crossed by the belt of upper Silurian before noticed, which furnishes an 
article equally valuable for agricultural or mechanical use with that 
yielded by the older formations ; in this gTOup the limestones of Hardin 
County are magnesian in some of their developments. The counties ot 
Eowan, Estill, Powell, Russell, Adau*, Green, Barren, Taylor, and Larue 
alfio possess valuable limestone. 

The Coal Measures of Kentucky contain many thick and valuable beds 
of limestone, few counties in the coal regions being without beds of this 
character. In the eastern coal field, localities of lime are reported in 
the counties of Whitley, Knox, Harlan, Letcher, Greenup, Carter, 
Wayne, Pulaski, Rockcastle, Clinton, Jackson, and north-western Clay. 
hi some parts of Floyd County calcareous septaria exist in sufficient 
quantity to constitute a paying source of lime. In the western coal field 
thick beds of calcareous rock are found along the Ohio, the Green, and 
the Tradewater River, and in other localities in the counties of Hop- 
kins, Daveiss, and Muhlenburg. 

It will be seen from the foregoing that nearly every county in Ken- 
tucky either contains beds of calcareous Ibrtilizers or is Vvdthin easy 
reach of such. From this must be excepted, however, much of the 
region west of the Tennessee River occupied by Tertiary and Post-Ter- 
tiary in which no limestone or other available source of lime has been 
noticed other than occasional beds of an impure marl. Marls of various 
kinds exist in the counties enumerated in the subjoined table of analy- 
ses, and probably in many others. The soil of the blue-grass region has 
long been known for its great fertility ; it is generally a black cal- 
careous mold, with but -little sand, and often two or three feet deep. 
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Perhaps no district in the West excels in ag^iMcultnral value that 
anmiiii Lexiiigtun. The black shales and limestones of the Devonian 
bf it both yield a rich and Lasting soil. The soils overlying the Snb- 
Oarboiiiferous rocks vary widely in character. Uiw)n the lijuestones 
they ai-e often of more than fair quality, though somewhat slow in the 
development of their value, and in the misnamed Barrens they are 
recognized as affording hrst-clas^ grass lands. 



AnalysGS of litnestaneSj Kentucky.— ( Prof . Peter.) 
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Analyses of Iwiestones, Kentucky . — {Prof. Peter) — Continued. 
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* JJfot estimated. 
Analyses ofmarU, Kentucky. — {Professor Peter.) 



Organic iiud voljitilvi vaaticT. vater 
iiud I0S8. 

Alumina arid oxides of iron and 
mangiiniisc. 

Carbonnto of lime 

Magnesia 

Phosphoric twpid 

Sulphuric acid 

Chlorine 

Potash -.. 

Soda 

Sand and insoliihle silicites 
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6. 700 

50. S'^O 
.603 
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1. 3rt6 
. 062 
. 310 

. n;G 

i 32.070 
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OHIO. / 

The Coal Measures of Penusylvania and Western Virginia extend into 
Ohio, occupying nearly the eastern one-third of the State. They are 
bordered on the north and west by Sub-Carboniferous conglomerate and 
grit, and this, again, is abutted by a belt of sandstones and shales usu- 
ally ascribed to the Devonian age. The shales are considered the 
equivalent of the Hamilton shales of the New York survey. In refer- 
ence to the sandstones, locally known as " Waverley," there is much 
doubt whether they are to be assigned to the upper Devonian or lower 
Carboniferous. Some maps locate them in the latter, and a group has 
lately been proposed by the directors of the geological survey of Illi- 
nois, to include these, and other similar formations in the West, under 
the name of Kinderhook, located at the base of the carboniferous system. 

A line extending from the Pennsylvania border through the center of 
Trumbull County, around the northern edge of Geauga, through Sum- 
mit and Medina counties to Medina, and from the last-named point, ir- 
regularly drawn, with curves toward the east, in the counties of Knox 
and Vinton, to a point on the Ohio River a few miles east of Portsmouth, 
would pretty nearly coincide with the limits of the Carboniferous rocks, 
excluding the Waverley. The last, with the shales above mentioned, are 
limited to a strip of country to the north and west of the Carboniferous, 
averaging perhaps twenty-five miles in width, narrowing toward the 
south. Their western border is approximately defined by a line ex- 
tending from the center of Erie County, on the lake, to the center of 
Adams County, on the Ohio River. The counties of Hamilton, Cler- 
mont, Brown, Warren, Clinton, and Butler, about half of Preble, Mont- 
gomery, Greene, and Highland, and a small portion of Fayette and Ad- 
ams, are underlaid by the Cincinnati Basin of lower Silurian limestone. 
North of this, and between the eastern limit of the Cincinnati group and 
the Devonian shales, the rocks are the so-called Cliff limestone, a forma- 
tion concerning the age of which there has been much discussion among 
geologists, it having been early assigned to the Sub-Carboniferous epoch, 
and of late years to the lower Devonian or the upper Sihirian. Professor 
Hall considers it to be of the latter system, and it is, therefore, together 
with the extension of the same formation into Indiana and Kentucky, 
marked as upper Silurian in the accompanying maps. This formation 
covers all Ohio not already described, except a limited region in the 
north-western corner of the State, and a narrow district along the Indiana 
line from about its center northward, which are Devonian. 

With the exception of the Hamilton shales and the Waverley sand- 
stones aO the geological formations of Ohio afford lime of good quality 
and in inexhaustible quantity; and even in the counties located on the 
excepted district the fertilizer is so readily to be obtained on either hand 
that no land need suffer from want of liming. 

The lower Silurian, or as it is locally termed the blue limestone, is 
characterized by its occurrence in broken but not displaced layers, al- 
ternating with clayey marls. It is a compact, hard, semi-crystalline 
rock, rich in fossils, and affords a high i3ercentage of carbonate of lime, 
as shown by the following analysis of a specimen from the hills near 
Cincinnati, by Professor Locke, and more fully by the analysis of the 
same jfock in Kentucky, before given : 



Carbonate of lime 90.93 1 

Peroxide of iron 3.15 

Insoluble in hydrochloric acid 1.80 

Carlijonate of magnesia 1.11 



Silex from solution 77 

Water expelled at ignition 1.13 

Loss 1.11 



100.00 
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Yery different from tlie fragmentary layers of the lower are the mas- 
sive strata of the upper Silurian, often eighty feet thick without a 
seam, and standing out along the banks of streams in high perpendicu- 
lar, or even overhanging walls, whence its local name of " Cliff." This 
rock varies widely in character in different localities, and even in the 
different layers of the same outcrop. In general it is less hard and 
compact than the blue limestone, but sometimes approaches the latter 
in these qualities, as at Dayton. It is often spongy and porous, as in 
Preble County, and while frequently nearly destitute of fossils, is often 
also a mere agglomeration of them. This limestone usually affords a 
rock excellent for manufacturing purposes. The following analysis by 
Professor Locke may, perhaps, with the exception of the pyrites, be 
taken as an index of its general composition, at least in its more cbm- 
oact portions : 



Carbonate of lime 92.40 

Protoxide of iron 53 

Insoluble in hydrochloric acid 1,70 

Carbonate of magnesia 1.10 

Silex from solution 90 



Iron pyrites 10 

Water expelled at ignition 1 .08 

Loss 2.19 



100.00 



The Devonian stmta of the north-western part of the State are cal- 
careous, and where accessible will probably yield valuable limestonej 
both they and the northern extension of tie upper Silurian are, how- 
ever, so deeply covered by drift as to be in many cuses entirely out of 
reach. The Drift itself, in some localities, contains calcareous pebbles 
and boulders in sufficient quantity for economic application. In Mahon- 
ing County nodules of gypsum are reported as occurring in the Drift. 
Throughout the coal fi^ld occasional layers of limestone are found in- 
terstratified with the coal and its usual cancomitants. 

The gypsum beds of the peninsula of Ottawa County have been ex- 
tensively worked for the last sixteen years, and in that time have yielded 
an immense quantity of this invaluable fertilizer. The amount annually 
quarried by one firm, owning some four hundred acres of land, all of 
which is supposed to be underlaid by gypsum, was estimated in 1866 at 
ten to twelve thousand tons, and yet but five acres had been exhausted. 
The average thickness of the gypsum beds in this region is considered 
to be about seven feet. Gypsum is known to exist in Erie County also, 
but so far as known it lies at too great a depth to be economically ex- 
tracted, while the neighboring beds are productive. Professor New- 
berry, in a recent letter to this Department, estimates that about one- 
third of the whole amount of gypsum mined in Ohio is used for agricul- 
tural purposes. 

The following analysis of Ohio gypsum, by Professor L. E. Eisk, ot 
the Agricultural College of Michigan, is the only one at hand : 



Water 20.8631 

Silicic acid 0235 

Alumina and oxide of iron 7626 

Sulphuric acid 45.8303 



Lime 31.5628 

Potassa .2676 

Soda 0944 

Clilorine 0050 



Total 99.4093 



The marly layers of the lower Silurian limestones, before alluded to 
contain twelve to thirty-five per cent, of the carbonate of lime, and, 
somewhat similar beds are found in connection with the other limestones 
of the State. 

Lacustrine marl is mentioned as having been noticed in Crawford and 
Erie, existing in the latter in extensive beds. Large deposits of this 
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fertilizer underlie the peaty swamps of tlie northern counties, the value 
of which as a fertilizer is stated by Professor Mather to be fully equal 
te that of like deposits in New York, analyses of which were given m 
the report of this Department for 1868. 

The following list of reported localities of available limestone may be 
found convenient for reference: 

Lower Silurian li^nestone. — All the counties mentioned above as form- 
ing the Cincinnati basin. 

Upper Silurian limestone, — The counties of Champaign, Clarke, Craw- 
ford, Delaware, Erie, Franklin, Hancock, Highland, Logan, Marion, 
Miami, Morrow, Ottawa, Pike, Sandusky, and Wood. 

Carboniferous limestouG. — The counties of Athens, Belmont, Coshoc- 
ton, Hoc.king, Jackson, Jefixjrson, Licking, Maskingum, Perry, Portage, 
and Wtisliington, marl occurring with the limestone in Belmont and 
Washington. 

Analyses of Ohio limestones^ other than those heretofore given, are 
not accessible. 

The Drift formation of Ohio, though composed largely of foreign ma- 
terial, is, as usual, mingled to some extent with the products of the de- 
composition of the underlying rocks, and its agricultural character so 
modified. The soil overlying the Silurian limestones is markedly calca- 
reous, least so, perhaps, in the swamp region of Northern Ohio. The 
counties upon the sandstone and shale belt present strong resemblances 
in their character and productiveness to the dairy farm regions of New 
York, which are upon similar or identical geological formations. The 
soils of the Carboniferous region vary in character as shale, sandstone, 
or limestone is the predominant rock. 

INDIANA. 

Indiana's share of the Cincinnati Basin of lower Silurian limestone is 
confined to the counties of Fayette, Union, Franklin, Dearborn, Switz- 
erland, the eastern parts of Iiii)ley and Jeffer.^on, and the southern half 
of W ayne. This is bordered on the north and west by a belt of upper 
Silurian (Cliff) limestone, which is much wider in its northern extension. 
Ul)per Silurian strata again appear in the north-western counties near 
and on Lake Michigan. A line drawn from New Albany, on the Ohio 
Kiver, north-west through the western part of Jackson County, thence 
north-east to the eastern line of Johnson and Marion, thence north-west 
to the Illinois border, between the counties of Benton and Newton, will 
include the Carboniferous rocks of the State. These mclude the Sub- 
Oarboniferous sandstones corresponding to the Waverley of Ohio ; Sub- 
Carboniferous limestones and Coal Measures proper. The latter lie in the 
counties of Warren, Fountain, Vermilion, Park, Vigo, Clay, Sullivan, 
Knox," Daviess, Pike, Gibson, Posey, Vanderburg, Warrick, and Spen- 
cer, and the western part of Putnam, Owen, Greene, Martin, Dubois, 
and Perry. If the belt of Sub-Oar bonifero us rocks thus outlined be ilir 
vided so that the western section shall be narrow at the north and wide 
on the Ohio River, and the eastern the contrary, these divisions will 
nearly represent the locations of the Sub-Carboniferous sandstones which 
lie furthest, and the Sub-Carboniferous limestone which intervenes be- 
tween it and the Coal Measures. 

The limestone of the Cincinnati grouj) closely resembles that of the 
same formation in Ohio, and is generally a coarse, blue, shelly rock, with 
occasional beds of shale. The upper Silurian strata also correspond 
nearly with the Ohio rocks of like age ; as a rule, gray or creamy in 
color, compact, line-grained, and yielding a large percentage of carbon- 
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ate of lime, tliougb in some localities, as near Logansport and Peru, 
strongly magnesian. 

The Devonian rocks include limestones, probably of the Corniferous 
group of the New York survey, aud [lariiilton shales; the latter, as in 
Ohio, formitig a belt parallel to the Sub Carbon iterous sandstone. The 
Sub-Carboniferous limestone is of the tinest quiility, both for building 
and the manufacture of lime; is easily quarried, and presents in Indiana 
as in Kentucky extensive caverns, and the numerous deijressions known 
as sink-holes. 

In the Coal Measm^es limestones are interstratified with the coal, 
shales, and sandstoues. Of these limestones Professor Owen remarks : 

They are generally t)f a dark color, either gray or brown. * * * They are by no 
means extensive; indeed, it is doubtful vrhetber there is any universal stratum of lime- 
stone occurring in these Coal Measures. For this rea'sou the inhabitants frequently 
have difficulty in procuring limestone for economic pui-poses. 

The same authority mentions strata of limestone in Posey County, of 
the Coal Measures series, which are of unusually good quality, and also 
in the counties of Vigo, Daviess, and Gibson, in Vandeiburg County 
limestone occurs just uurth of Gentersville. The Sub-Carboniferous lime- 
stone has been worked near Bedford, Lawrence County, furnishing enor- 
mous slabs of stone of fine quality; it has also been quarried iu the 
counties of Monroe, Greencastle, l^ituam, and Montgomery, and at many 
other points unreported. According to II. T. Brown this limestone con- 
tains, on an average, ninety-two to ninety-six per cent, of carbonate 
of lime. 

From the limestone of the Devonian system a justly celebrated article 
is, or was, manufactured extensively at Utica, Clarke County, known as 
Louisville lime; and between Logansport and Delphi, along the Wa- 
bash, this rock crops out largely. The upper Silurian limestone has 
been quarried on an extensive scale near Vernon, Jennings County, but 
is somewhat argillaceous at this point. At Greensburg, Decatur County, 
a bed of fine quality, but in thin layers, has been laid open ; much thicker 
beds are found uear Milford in the same county. 

Calcareous tufa occurs at many places in Indiana, and as these are 
often in regions deeply covered by drift, its economic importance is con- 
siderable. Localities of this fertilizer are reported in Carroll County, on 
the Wabash, and in Montgomery, as well as other counties farther north. 

Marls occur, interstratified with the lower Silurian limestone, as in 
Ohio, and in some of the more southern counties of the coal measures. 
No localities of lacustrine marls are reported, though without doubt 
many exist. An analysis of a marl from Posey County will be found below. 

The Drift formation of Indiana covers all of the northern, and to a 
certain extent mucli of the central part of the State. From this fact 
the quality of soil in any given locality in these regions cannot safely 
be predicated on the character of the rocks underlying in situ. Fortu- 
nately, however, tbe Drii^ itself, while in the center of the State mask- 
ing, and in the northern counties, entirely concealing, the older forma- 
tions, affords of itself a soil of great fertility. South of the Drift the 
soil is modified as usual by the rock on which it rests, and from which 
it has been formed ; and as the greater part of Indiana is underlaid by 
calcareous rocks, the soil has a high average of fertility. 

Analysis of ferruginous liviestGne^ Vermilion County, — {Frof, Oioen,) 

Carbonate of lime 84. 0 

Insoluble matter 9.6 

Protosdde of iron 3.6 



L086 . 



2.8 



100.0 
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Analysis of marl, Posey County, — [Frof. Owen,) 



Moisture , 

Carbonate of lime 

Xnsoluble 

Oxide of iron 



2. 0 Loss 



1.0 



36.2 
CO.O 
0.8 



100.0 



MicHiaA]sr. 



The geological formatioiis of Michigan range in time Irom the Eozoic 
to the upper Carboniferous, in addition to which the universally present 
Drift and other Post Tertiary formations occur, and some outcrops of 
igneous rocks. The older strata, including the Eozoic, lower Silurian, 
and upper Silurian, are confined to the upper peninsula, with the excep- 
tion of one group, to be particularly noticed hereafter. 

The general geology of the upper peninsula will, perhaps, be better 
described with that of Wisconsin. It may suffice, in view of the fact 
that the agricultural capabilities of this portion of Michigan are as 
yet almost entirely undeveloped, to state that the Laurentian, the Cal- 
ciferous Sand Rock, and the Trenton of the lower Silurian, and the Ni- 
agara, Cincinnati, (Hudson River,) and Salina group, of the upper Silu- 
rian, all aftbrd lime of good quality, while veins of pure calcareous spar 
are found in some of the igneous outcrops. 

The formations of the lower peninsula have been happily compared 
by Professor Winchell, director of the geological survey of Michigan — 
who has kindlv furnished much original information upon the economic 
geology of that State, of which free use has been made — to a nest of 
rocky dishes, the inner filled with coal. It is to this peculiar and un- 
broken dish-like disposition of strata, some of which are impervious to 
water, and retain the saline matter leached from others, that Michigan 
owes her unfailing soiu-ces of brine. The rim of the outer crop makes 
its appearance in the most northern counties and also in the south-east, 
in the counties of Monroe and Wayne, as the lower Helderberg of Silu- 
rian age, and the upper Helderberg of the Devonian system. These ge- 
ologically distinct groups are, in Michigan, physically one mass, and 
have only lately been resolved by the labors of the authority above 
quoted. The beds of the lower Helderberg are bituminous and impure ] 
those of the higher group afford excellent lime, for which they are ex- 
tensively quarried, and, disintegrating easily, yield much calcareous 
matter to the soil. Next to the last described, toward the center of the 
State, comes a belt of Devonian rocks, corresponding in age, though not 
in lithological character, to the Hamilton group of New York. These 
outcrop extensively in the regions of Little Traverse and Thunder Bays, 
and may be easily quarried in any amount. They vary from a bituminous 
character to one aluminous, crystalline, and dolomitic. Inside of these 
again occurs a belt of black, bituminous slates, the exact geological age 
of which is somewhat uncertain, and which are described by Professor 
Winchell as the Huron group of the Devonian. 

Within and next to the Huron group, sandstones outcrop widely, the 
Napoleon and Marshall groups of the Michigan survey. These are as- 
signed by Professor Winchell to the lower CarboniferoMS epoch, and are 
considered the equivalent of the disputed Waverley sandstone of Ohio. 
Still further toward the center of the State the Michigan salt group ap- 
l^ears. This, the most important source of fertilizing material in the 
State, is composed of alternating layers of saliferous shales, gypsum, 
and maguesian limestone. This also is of the lower Carboniferous age. 
Within the range of the salt group, a belt of Carboniferous limestone 
next outcrops, especially in the region of Sagina,w Bay and the coun- 
ties of Kent, Newaygo, Eaton, and Jackson ; and between this and the 
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Coal Measures another of sandstone, known as the " Parma," which in 
the accompanying map is included in the coal measures proper. 

The Coal Measures of Michigan occupy nearly the whole of seven- 
teen counties in the center of the State, these hemg Clare, Gladwin, 
Bay, Mecosta, Isabella, Midland, Montcalm, Gratiot, Saginaw, Ionia, 
Clinton, Shiawassee, Genesee, Eaton, Ingham, Livingston, and Jack- 
son. The coal is covered by sandstone, the Woodville," and inter- 
stratified with shales and clays. 

The Drift of Michigan, more especially in the lower peninsula, sup- 
plies material for the manufacture of lime, in the shape of pebbles and 
boulders of calcareous rock. The gypsiferous and saliferous formations 
of Michigan merit, from their economic importance, more minute de- 
scription. They are two in number, the Salina, which underlies the en- 
tire lower peninsula and outcrops to a limited extent in Monroe county, 
and also on the islands north of Mackinac and the main-land west of 
them. At Little Point an Chene, a few miles west of Mackinac, this 
formation yields gypsum, at points immediately upon the lake shore. 
It is the Michigan Salt group, however, which affords by far the greater 
part of the gypsum quarried. The outcrops of this group have been 
traced through the counties of Barry, Kent, Muskegon, Oceana, Mason, 
and Iosco. It is principally worked in Kent and Iosco. The quarries 
in the former have been extensively opened and lie at a distance of 
two to four miles from Grand Eapids. The mineral occurs in beds 
from four to thirteen feet in thickness, generally near the surface, but 
has been mined deeply in some of the hill-sides. The product in general 
is of the quality usual elsewhere, but of the thickest bed much is of 
unusual purity. 

The workings in Iosco County are on the navigable Saginaw Bay, at 
Alabaster Point. The mineral lies massively in two beds, aggregating 
eighteen to twenty-three feet in thickness, and is of great purity. From 
these quarries, in 1868, the shipments amounted to 27,000 tons and 
15,000 barrels ; those of 1860 were much larger. The supply seems in- 
exhaustible, and its position gives unusual facilities for its removal. 

Gypsum is reported in Ogemaw County, but has not been worked as 
yet. The salt beds of Michigan are three in number, the Salina, the 
Michigan Salt group, and the Coal Measures. In each of these salt 
wells have been successfully bored. The Coal Measures, however, 
supply only a few shallow wells near Bay City. The Salina group sup- 
plies the wells of St. Clair, of Macomb, and of Huron County. The 
Michigan Salt group is that, however, which affords by far the largest 
number of productive wells. These are generally located in the Sagi- 
uaw Valley, and average, perhaps, eight hundred feet in depth. The 
supply from these strata is practically inexhaustible, and the tg:ine is 
often nearly or quite at saturation point. At many places where brine 
sufficiently strong for the successful manufacture of salt could not be 
obtained, it might be found sufficiently charged with saline matter to 
serve a good purx)ose in agriculture. Such localities exist throughout 
those belts of the peninsula in which occur outcrops of the saliferous 
strata, or may be better sought. Professor Winchell thinks, from ten to 
twenty miles nearer the center of the peninsula. Analyses of Michigan 
brines will be found below. The marls of Michigan are exclusively la- 
custrine. Professor Wincholl says of them : 

The supply of marly fertilizers in Michigan is very great. It would beliteraUy im- 
practicable to enumerate one-twentieth of the deposits. They exist in every county 
and perhaps in every township of the State. They vary in dimensions fiom a rod or 
two to a mile or two, or even more, in diameter. 
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The different deposits vary in character ; some are sufficiently pure to 
be burned for lime. Jj^on and manganese ofteu exist as an iinj)urity. An 
examination of an average samjiie of pond marl from Howell, Living- 
ston County, yielded to Professor Winchell the following results: Un- 
broken shells, not uiicroscopic, .525 per cent.; vegetable fibers, 1.090 per 
cent.; dried at 212° and pulverized, it absorbed in fourteen hours 1.642 
per cent, of moisture; saturated with water, it held 111 per cent. 

Specific gravity of absolutely dry marl, 1.655. 

On analysis, one hundred parts by weight contained — 



I. Vegetable matter : 

Hiimicacid 1.2940 

Humus 7260 

Other volatile mat- 
ter 27.0100 

^29. 0300 

n. Aqueous extract : 

Lime 1.2440 

Maj^neRia 0900 

Potawb and soda... .0002 
Chlorine and phos- 
phoric acid traces. 

1. 3242 

III. Carbonic acid 37.8340 

IV. Ch lort)hydric extract : 

Lime 27.6920 

Oxide of iron 1505 



Protoxide of man- 

ganeHe 0165 

Phosphates of iron 

a,iu\ alumina traces. 

Majijfnesia.--- 2.2783 

Potash 1164 

Soda 4218 

30.6755 

V. Insoluble in hydrochloric acid : 
Protoxide of iron.. .0937 

Lime 0063 

Magnesia 0001 

Sihca 1344 

: .2345 



100. 0000 



Calcareous tufa frequently occurs in the lower peninsula, varying 
from a porous, spongy mass, to a hard, stratified lime rock- 
Prom the generally calcareous nature of the rocks of Michigan, great 
fertility of soil would be naturally expected, and such is the case, at 
least in the lower peninsula. Rich oak openings and small prairies con- 
stitute much of the soil. Upon this subject the authority heretofore so 
often quoted says: 

The Drift, especially in most parts of the lower peninsula, abounds in calcareous 
pebbles and large boulders, whose constant, slow solution alfo rds an unfailing and lit- 
erally inexhaustible 8Up{)ly of calcareous matter. These calcareous debris ai'e, of 
course, most abundant in the regions underlaid by limestone outcrops, and in the dis- 
tricts immediately south of these. The great drift agencies, however, have given them 
a very wide au<l general distribution over the peninsula. In consequence of this we 
scarcely find in the peninsula any purely siliceous soils. Even those composed of (ap- 
pareutly) pure sand are made up largely of comminuted limestones. Hence we wit- 
ness the anomaly of luxuriant farm crops and orchards upon soils which an ordinary 
observer would pronounce little else thcan sterile sands. 



Analyses of Micliigan 'brines. 



Localities. 



Saginaw Ciiy, Micliigan 
tialt {ijroup. 

Bay City coal measures. 

Port Austin, saliua 
group. 

Granrt Kapida, Michi- 
gan salt {^ronp, (wciak, 
not for salt makinj;.) 



Specific 
gravity. 


«+-( 
o 
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Chloride of 
calcium. 


o 
^ a 


Sulphate of 
lime. 


1. 1801 


19. 216 


2. 395 


1. 804 


. 534 


1. 163 


19. 192 


.742 


.432 


.145 


1. 177 


17. 6161 


3. 1274 


1, 5G75 


. 01-^0 


1. 0175 


1. 737 


.276 


.072 


.131 



1 

1 Sulphate of 
magnesia. 


Carbonate 
oi Umo. 


TO 

is 






.064 












.005 


.001 







* Prof. A. Dubois. t Prof. J. B. Chilton. jDr. Goessman. 



^Prof.L. Pv. Fiak. 
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Analyses of Michigan limestones. — (Foster and Whitney.) 
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ILLINOIS. 

The northern counties of Illinois, comprising about one-fifth of the 
State, are based on rocks of the Silurian age. The lower Silurian 
formations, so prominent in Wisconsin and Minnesota, have their south- 
ern extension in the north-western and northern central part of Illinois, 
reaching much farther toward the south in the latter than in the former 
situation. These rocks include the Lower Magnesian limestone, or Oal- 
ciferous Sand- Rock of the New York survey; the overlying St. Peter's 
sandstone, so called by Professor D. D. Owen ; the Trenton limestone 
group, in wliich Professors Meek and Worthen include the Galena and 
Blue and Bulf limestones of the lead region ; and, lastly, the Cincinnati 
group. As their names import, the first and third of these groups are 
calcareous. The Cincinnati group, in the lead region, presents argilla- 
ceous, bituminous, and sandy shales with thin bands of limestone; at 
other points, as in Kendall County, it is chiefly a lime-rock ; while 
again, in the isolated outcrops of Silurian strata, w^hich occur in the 
portion of the State south of the Silurian district above described, it 
com})]etely changes its lithological character and appears as a heavy 
bedded sandstone overlaid by limestone. 

The lower Magnesian limestone has, so far, been found in La Salle 
County only. The Trenton has been observed in the counties of Jo 
Daviess, Stephenson, Winnebago, Carroll, Ogle, Lee, and La Salle, and 
near the Mississipi)i Itiver, in Calhoun, Jersey, Monroe, and Alexander. 
Exclusive of the extensive workings, made for the extraction of lead 
ore from the Galena aiember of the grou]), in the counties of Jo Daviess, 
Stephenson, and Carroll, it has been quarried on a large scale near Ilock- 
ford, and at Homer, La Salle County. Many of the layers are av^iiila- 
ble for the manufacture of lime, and of its development in Calhoun 
County Professor VYorthen remarks that the whole thickness of the forma- 
tion, not less than tliree hundred feet, is of good quality lor this ijurpose. 
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The upper Silurian strata of Illinois belong cliiefly to the Niagara 
group. This occurs in the counties of Cook, Will, Dupage, Kendall, 
Kane, Jo Daviess, Stephenson, Carroll, Whiteside, Lee, and Rock 
Island, as a brown dolomite with intercalated beds of massive gray 
limestone, which is sometimes cherty and at others quite free from 
siliceous matter. At Port Byron, Rock Island County, and at Bridge- 
port, near Chicago, the Niagara limestone has been e2ctensively burned 
for lime, and is quarried for building and lime at Athens and Joliet, 
being shipped from the latter place to points throughout the northern 
and central parts of the State. In the more southern counties the 
Niagara group outcrops in Pike, Calhoun, and Jersey, and largo quar- 
ries have been opened in the last-named county. 

In the counties of Jackson, Union, and Alexander, in the southern 
extremity of Illinois, a group of strata appears, described in the first 
volume of the geological survey of the State as the Clear Creek lime- 
stones, and consisting of a coarse^ bluish-gray limestone, covered by 
beds of a mottled compact marble, and this again underlying the great 
mass of the formation, which is of yellowish, gray, siliceous limestone, in 
thin beds. The lower division of these Clear Creek limestones has been 
finally decided to belong to the lower Helderberg of the Silurian, and 
the ni)per to the Oriskany of the Devonian. 

Other developments of Devonian rocks appear in Illinois as the Black 
Slate y a series of dark colored, often bituminous shales, equivalent to 
the Hamilton shales of States farther east. These outcrop in the coun- 
ties of Pike, Calhoun, Jersey, and Union. Lying below these is a series 
of limestones and calcareous shales, called, in the survey of Illinois, 
simply Devonian limestone, as being the only purely calcareous rock of 
that age within its limit. These limestones are believed, by the direc- 
tor of the survey, to Id elude strata of both Hamilton and upper Helder- 
berg, aiid outcrop extensively in Rock Island County, where they include 
beds of an almost pure carbonate of lime and are largely quarried. South 
of Rock Island they appea(r again in the counties of Calhoun, Jersey, and 
Union ; in all affording good material for the manufacture of lime. 

The Kinderhook group before alluded to, if established, and it ap- 
pears to be generally accepted, will include not only the Waverley sand- 
stones of Ohio and Indiana, but the Goniatite limestone of Jackson 
County in the latter State, the Choteau limestone, Lithographic lime- 
stone, and Vermicular sandstones and shales of the Missouri rei)ort and 
the rocks referred by Professor Hall, in the Iowa report, to the horizon 
of the Chemung. The Kinderhook group in Illinois has its greatest 
development along the western border of the State, in the counties of 
Henderson, Pike, Calhoun, and Jersey, where it includes limestones, 
shales, and grits; the limestone often oolitic. It has not been met with 
north of Henderson County, and is considered as represented in the 
Sub- Carboniferous series of Tennessee and Alabama by a portion of the 
Siliceous group of Professor Safford. In additio» to the Kinderhook 
gi^oup, the Sub-Cart)oniferous formation of Illinois includes groups known 
as the Burlington, Keokuk, St. Louis, and Chester, the first being geo- 
logically the oldest, and all more or less calcareous. The Burlington 
group consists of limestone only, in its lower beds magnesian, and in 
its upper, when free fi^om chert, nearly pure carbonate of lime. It is 
well exposed in , the counties of Henderson, Warren, Adams, Pike, Cal- 
houn, Jersey, Monroe, and Jackson. The Illinois survey says of this 
group : 

This limestone formation is a very important on^;, both for the amount of exceUent 
building stone which it ailbrcls, as well as an inexhaustible supply of limestone suit- 
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ablo for tho jnanufacturo of quicivlimc, and in thcso respects its value is not excelled 
by any menroer ot tiio Mountain liinicstono series of equal tbickness. 

The lowest member of the Keokuk group consists of thin layers of 
light gray liDiestone alternating with chert and honestone,- the middle 
division is a gray limestone extensively quarried at Hamilton, IS'auvoo, 
and Niota, Hancock County, and also near Quincy, yielding lime of 
excellent quality. The upper division is well known as the Geode bed, 
and affords beautiliilly crystallized siliceous geodes, often hollow, in 
enormous quantity. Tliese geodes are imbedded in a shaly limestone 
with occasional layers of shale. The divisions of the Keokuk are 
recognizable only in the north-western outcrops of the gr/^up from 
the north line of Hancock County to the month of the Illinois !/iiver. 
Below the latter point the geode bed has not been distinguished, and 
in Alabama and Tennessee the formation merges into the Siliceous group 
of Safford. The St. Louis limestone varies in character at different 
points. At Alton it is evenly bedded, sometiines concretionary brecci- 
ated, or oolitic. In the southern part of the State, as in Hardin Connty, 
it is cherty in its lower beds and oolitic above. In Hancock County the 
upper x^art of the group is concretionary, while the lower is shale. This 
group affords the best material for the manufacture of lime that is found 
in the State. At Alton, where it has long been extensiv^ely worked for 
this purpose, there were manufactured from March to November, 1857, 
121,900 barrels of lime. Since that time, however, tJie amount manu- 
factured has decreased, owing to the opening of new sources of lime 
nearer to the i^oints where it is consumed. 

The Chester group comprises limestones, shales, and sandstones, and 
is confmcd to Madison and counties south of it. Much of the lime- 
stone of this group is argillaceous, though there are occasional locali- 
ties where it is available for lime burning. 

Generally speaking, the Sub -Carboniferous formations of Illinois are 
confined to the counties along the Mississippi below Eock Island, and 
to those upon the Ohio as far north as Hardin. They border in these 
directions the great Illinois coal field, which covers more than two-thirds 
of the entire State, a^nd thin out toward the north, vv^here the Coal Meas- 
ures appear to rest directly ujion the upper Silurian. 

The Coal Measures include strata of limestone throughout their whole 
extent, many of which are available for ecouomic application, though 
the beds are seldom of great thickness. 

In the counties of Alexander, Pulaski, Mtissac, and Pope, the Ter- 
tiary system is represented by stratified sands and clays, with gravel, 
sandstone and ierruginous conglomerates. A bed of greenish marly 
sand in Pulaski County was, from its physical resemblance to the Cre- 
taceous greeusand of New Jersey, at first ascribed to the horizon of 
that tbrmation. It is now consideied from the evidcuce of its fossils to 
be Tertiaiy. Chemical analysis of it is desirable, in view of the fact 
that greenish marls, containing a valuable proportion of glauconitc, 
occur in tJie Tertiary further south. 

The Post Tertiary formations of Hlinois consist of Drift and alluvium, 
including in tlie former the Bluff or Loess formation before noticed. 
The Drift deeply covers much of the northern portion of the State, 
and consists of blue clay, gravel, and occasional boulder beds. The 
Bluff or Loess is found, as in Missouri, along the more prominent river 
banks, and is believed to be the result of modification of the Drift by 
lacustrine action subsequent to its deposition. 

Little can be said upon the relations of the geological formations oi 
TUinoTS to the soil of the State, w^hich has not already been covered by 
37 
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remarks on other Western States. The recent formations, including in 
these the prairies, are so deep that the basis rocks have, perhaps, even 
less to do with the character of the soils in much of Illinois than in 
either Northern Indiana, Northern Ohio, or Michigan. 



Analyses of Illinois limestones. 
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IOWA. 

The lowest formation in Iowa is the Potsdam sandstone of the lower 
Silurian. This outcrops, to a very limited extent, along the water 
courses in the extreme north-eastern corner of the State. Next above 
this in the geological series occurs the St. Peter's sandstone. This is 
confined to the counties of Allamakee and Winneshiek. South-west of 
this the formations are disposed in nearly parallel belts, having a gen- 
eral direction north-west and south-east. The first of these belts is of 
limestones of the lower Silurian age, and in its north-eastern portion 
assigised by the survey of Professors Hall and Whitney to the period of 
the Trenton, while the remainder is called Galena. It will be remem- 
bered that in the more recent sirrvey of Illinois these are considered as 
one group, under the name of Trenton. The limestones just described 
fire bordered on the south-west, through the counties of Jackson, Bu- 
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buquCj Clayton, and Fayette, by a narrow outcrop of shales, wliicli the 
Iowa survey described as being equivalent to the Hudson Eiver 
group of New York, but which more properly belong in the since pro- 
posed Cincinnati series. Still south-west of the shales upper Silurian 
strata appear, occupying a district probably extending from the Min- 
nesota line to the Mississippi River, very narrow at its northern exten- 
sion, but, on the river, including nearly the whole of the counties of Jack- 
son, Clinton, and Scott. The upper Silurian strata of Iowa were also 
subdivided by the survey of that State into the Magara and a new 
group called the Lo Claire. These two have been reunited by the Illi- 
nois survey as properly belonging to the Magara only. 

The next series of rocks outcropping in Iowa, and still, in their gen- 
eral development, parallel to the last described formations, are of the 
Devonian age, and of >the upper Heklerberg limestone group. South- 
west of these again limestones and shales of the Hamilton group, 
and oolitic limestone, with sandstones and shales, the Chemung of Hall 
and Whitney, and the Kinderhook of Meek and Worthen. These, to- 
gether, constitute a broad belt from thirty to forty miles wide, which is 
marked as Devonian upon the accompanying map. The dotted line 
upon this formation may indicate somewhat the extent of the Kinder- 
hook group, which is accepted by Dr. White, the present State geolo- 
gist of Iowa. The remainder of the State, not already described, with 
the exception of some Cretaceous strata in the extreme west and north- 
west, is occupied by the Coal Measures and their underlying limestones 
and sandstones, the subdivisions and character of which are essentially 
the same as just detailed under the head of Illinois. 

The Coal Measures present rather more and thicker beds of limestone 
than in Illinois and eastward, some of the more western strata of which 
were thought by Professor HaU to be equivalent to the Permian series 
of Europe, but which are now considered as true Coal Measures forma- 
tions. 

The Cretaceous formation of Iowa includes, according to Professors 
Meek and Hayden, sandstones, impure lignitic beds, and soft chalk-like 
marls in great quantity, which are nearly pure carbonate of lime. It is 
probable that of the accompanying map the western section, at least, 
will require to be materially modified upon the publication of the geo- 
logical survey of Iowa by i)r. White, soon to be issued, and that the 
area devoted to the Cretaceous series especially will demand altera- 
tion. 

The Drift covers, more or less deeply, the entire State of Iowa, and, 
as in Illinois, Missouri, and further south, presents itself in certain lo- 
calities along the streams as Bluff or Loess. The remarks made upon 
the soil and prairies of Illinois apply with equal force to those of 
Iowa. 

An examination of the reported localities in Iowa of limestone fit for 
economic application reveals so many that the following remarks of 
Professor A^hitney upon the subject seem fully sustained : 

Tlio materials for buruing into lime are found in every part of the State of Iowa, 
where there are any rocks exposed, without the necessity of going to any considerable 
distance. The kilns are usually located with reference to abundance anil convenience 
of fuel rather than of rock. The Trenton, Hamilton, and Carboniferous groups contain 
masses of nearly pure carbonate of lime. The magnesian limestones are also largely 
burned for lime. 

A notice of the mineral fertilizers of Iowa would be incomplete with- 
out mention of the extensive gypsum beds of Fort Dodge. These, 
though found exposed in a very limited area, are so massive (one mcas- 
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ured bed beiii g twenty-ei glit feet in thickness) tiiat the supply will proba- 
bly prove boundless. The gypsum outcrops upon the Des Moines Eiver 
and its tributaries in the immediate vicinity of Fort Dodge. This min- 
eral has been quarried to but limited extent as yet, but as it is of line 
quality, both for mechanical ond agricultural purposes, the beds will, 
in all probability, be soon more fully developed. An analysis of the 
gypsum from Fort Dodge, by Professor D. D. Owen, gave : 

Snlpliatocf lime 70.8 Water 20.0 

Silicate of liiiio 2.2 Potash and soda, with chlorine aud 

Carbonate of liiiic 2.0 sulphnric acid 0.3 

Phosphate of lime 1.1 

Insoluble 2.0 99.1 

Magnesia 0.7 = 



Analyses of Umcstoves of Ioiva.—( J. 1). Whitney.) 
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The concretionary (St. Louis) li:nestonc of llcnry County may bo taken as alTording a fair index of 
the corBtpositiou oi this rock lu otiicr Iftcalfties. 



mSCONSIN. 

The roclvs of the State of Wiscon.sin and of ^be upper peninsula of 
MicMgan are, ^vith thc> exception of a very limited development of 
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Devonian strata in the iminediato vicinity of Milwankec, of the Eozoic and 
the Silurian age. A great field of the former, indicated upon the map 
accompanying the report of the Canada survey as Huronian, hut 
described as Laurentian by Professor Winchell, extends from the shore 
of Lake Superior, betv/een Marquette and Keweenaw Bay, south and 
west, covering the greater part of the north-western i)ortion of the 
upper peninsula of Michigan and the whole northern central part of 
Wisconsin. This is surrounded on all vsides, except where it abuts upon 
Lake Superior, by a wide irregular belt of Potsdam sandstone, whieh, 
with the exception of some igneous outcrops on Keweenaw Point and 
on the coast immediately west of this locality, is the only rock lying to 
the north of the Eozoic formations. The Potsdam sandstone is suc- 
ceeded by magnesian limestones belonging to the Calciferous Sand Eock 
of the ]^ew York survey 5 these lie very irregularly disposed along the 
Mississippi Kiver and between its tributaries from St. Croix as far south 
as Grant County, thence crossing the State to the eastward, they occupy 
much of the counties of Eichland, Sauk, Iowa, Dane, and Columbia, 
with the north-western corner of Jefferson County, and the western part 
of Dodge, from whence they extend north-east through the counties of 
Green, Lake, Winnebago, and Outagamie, and the south-eastern part of 
Shawanaw and Oconto, to the Michigan line, whence they extend parallel 
with the general direction of the peninsula, through its center, to its 
eastern end. South and east of this belt of magntsian limestone occur 
the Galena and Trenton limestones, mainly in the counties of Grant, 
Iowa, La Fayette, Green, Eock, Walworth, Jefferson, Dodge, and Fond 
du Lac, eastern W^innebago and Outagamie, and the lake border ot 
Shawanaw and Oconto. From this i)oint they extend parallel with the 
magnesian limestones through the upper peninsula of Michigan. In 
the southern part of Dane County, as well as in the eastern part of 
Green and western of Eock, the St. Peter's sandstone outcrop? 
extensively, and also along the water-course in the neighboring counties 
Above the Galena limestone, and separating it from the succeeding 
upper Silurian strata, occur shales of the Cincinnati group, the Green 
and Blue shales of the Wisconsin survey. These appear occasionally 
throughout southern Wisconsin, and l()rm a narrow belt, xjarallel with 
the eastern development of the lower Silurian formations, from the 
Illinois line nearly to Sturgeon Bay. In the i>eninsula this group re-ap- 
pears upon Big Bay des Noquets, being chissed by Professor WincheU 
as Hudson Eiver. Iri Wisconsin, betv/ee]! the belt of shales just 
described and the lake shore, the rocks, v/ith the exception of the 
Devonian around Milwaukee, are of the upper Silurian age, and of the 
Niagara epoch, including the Racine liuiestone of Professors Lapham 
and Hall under this designation. This is everywhere dolomitic and 
extends in Wisconsin from the Ulinois border to the limit of the penin- 
sula between Lake Michigan and Green Bay, and again appears in 
Michigan on the east side of Big Bay des Noquets, whence it skirts the 
lake to Drummond Island. The Niagara liuiestone also caps many 
eminences in the southei'n and south-western portion of the State, but 
nowhere is develoj^ed la extenso outside of the belt described. The 
Devonian strata of Wisconsin are conlined to an area around Mil- 
waukee, ten miles long from north to south, and six to seven miles 
wide. The inland margin of this area is formed by iui outcrop of shaly 
limestone belonging to the Onondaga, salt group, which again appears 
in Michigan just north of the Straits of Mackinaw. This underMes a 
pyritous limestone and some shaly beds of the upi>er Ilelderberg and 
Hamilton formations. The more northern portion of Wisconsin is so 
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little known that it can only be assumed tliat limestones exist in tne 
Eozoic, as in Canada and Michigan. The area covered by the Potsdam 
sandstone, indicated upon the accompanying map by a dotted line sep- 
arating it from the magnesian limestone of the Oalciferous formation, 
yields no fertilizing agent of value. The Oalciferous limestone is often 
intimately blended with the underlying sandstone, rendering it siliceous 
or cherty, and is always dolomitic. The Trenton limestone in its lower 
beds has generally the character of an impure dolomite, while its 
upper, immediately underlying the Galena limestone, are often calca- 
reous and pure. The Galena limestone is magnesian, compact and gen- 
erally pure. Gypsum is mentioned by Professor Lapham, in one of his 
earlier works, as occurring in Brown County, but has not been found in 
sufficient mass to assume any importance. Calcareous tufas are found 
throughout the limestone regions, and are of every grade of consistence, 
from porous friability to flinty hardness and solidity. In some of the 
counties located upon the Potsdam sandstone, lime is quite extensively 
manufactured from the calcareous nodules of the Drift. 

The soil of Wisconsin, in its northern and eastern counties, has been 
subjected to the modifications produced by Drift. In the south-western 
part of tlie State, however, there is a remarkable driftless region, which 
extends in from Chippewa Hiver, in Eau Claire County, south-east to 
central Sauk County, and thence south into Illinois, where it includes a 
part of the lead region. This absence of Drift also characterizes the 
north-eastern counties of Iowa and the south-eastern part of Minnesota. 
Throughout the whole region thus roughly described the soil must, of 
course, be derived directly from the subjacent rocks, and so varies with 
their character. 

Analyses of Wisconsin limestones. 



Localities. 



Crawford County. 
Lafayette County 
Lafayette County 

Grant County 

Iowa County 

Iowa County 

Sauk 



4S. 98 
97. 92 
49. 75 
49. 40 
59. 95 
C9. 79 
50.00 



37. 55 
1. 60 
27.49 
41. 33 
34. G5 
4. 02 
41. 70 



si 



0. 67 
0. 23 

6. 54 
0. 60 
2. 14 

7. 02 
2. CO 



14. 2G 
0. 82 

16. 22 
8,47 
3. 00 
6. 75 
3. 10 



0. 54 



0.20 
0. 26 



100. 00 
100. 62 
100. 00 
100. 00 
100. 00 
87. 58 
100. 00 



Authority. 



J. D. Whitney. 
Do, 
Do. 
Do. 
Do. 
Do. 

B. r. Shumard. 



MINNESOTA. 

ISTo regular geological survey of Minnesota having been undertaken 
as yet, we are dependent for our knowledge of its formations upon the 
»eport of Professor Owen upon Wisconsin, Iowa and Minnesota, made 
to the General Land OfQce in 1850-^51, and such isolated observations 
as have been recorded since. The map accompanying this report is 
therefore mainly hypothetical save in the south-eastern portion of the 
State, which was explored by Professor Owen. It is, however, based 
upon the map executed by Professor Hall for the Canada survey, and 
represents pretty accurately the present state of the knowledge of the 
geology of Minnesota. Along the Mississippi Eiver, in the space upon 
the map included in a dotted line, occurs the Oalciferous magnesian hme- 
ston© found also in Wisconsin, and, as there, based upon the Potsdam 
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sandstone. Tlic remainder of the map, in the absence of exact boundary 
lines, explains itself sufficiently, with the exception of the isolated devel- 
opment of Cretaceous and Triassic strata in the south-western portion 
of the State. This was observed by Professor Hall in 1865, and described 
by him in the Transactions of the American Philosophical Society for 
1869. These formations appear to lie in an eroded synclinal or trough of 
quartzite of the Huronian age, and may or may not be continuous with the 
Cretaceous strata of Iowa. The more eastern formation is not definitely 
assigned to the Triassic by Professor Hall, but he suggests that both 
this and the gypsum beds of Iowa may belong to that, or some other 
group, between the Coal Measures and the Cretaceous. 

Limestones of the Eozoic age are found, so far as known, more or less 
throughout the strata of that series. The lower Silurian includes the 
Potsdam sandstone, the Calciferous limestone mentioned above, the St. 
Peter^s sandstone, and at St. Paul and the Falls of St. Anthony, the 
Trenton limestone. The Calciferous limestone is the most extensive of 
the calcareous rocks of the Silurian age, and the soil produced by its 
decomposition is not excelled in the State. 

Marls (recent) are said to exist to a large extent, but no localities are 
reported. Such analyses of Minnesota limestone as are accessible are 
presented below. 



Analyses of Minncsoia Umcsiones. 





"o 

Q 

W 

o 
ft 


t Shore of Lake Tcpin.* 


o 

SB 

SI 

o 
^4 
a 
hi 


1 

Gray Cloud Island.* 1 


Thirty miles below 
Pepin.* 


d 

C3 

O 

7X 
PI 

© 

Pi 
rt 


P 
'u 
CI 
% 

'A 


Carbonate of lime 

Oxide of iron, alumina, and oxide of man- 
ganese. 

Insoluble, (in hydrocldoric acid?) 

Water 


48.24 
42. 4 
C. 14 

2. 74 
0. 40 
0. 05 


52. 00 
42. 20 
0. 90 

0. GO 
0. GO 


43. 30 
36. 80 
4.30 

C. 90 
3. 70 
3. 70 


51.40 
40. 70 
4. 60 

Trace. 
3.30 
3. 30 


29. 70 
9. 70 
0.90 

GO. 00 


50. 93 
41. 13 
1.74 

4. 84 
0.50 
0. 86 


36. 40 
0. 40 
12.40 

29. 00 
18. 00 
3. 80 






Total „ 




100. 00 


100. CO 


103 70 


103. 30 


100. 30 


100 00 


ItOO 00 
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Oxide of iron, alumina, and oxide of manganese 


53. 70 
40. 50 
4. 00 

0. 80 

1. 00 
1. GO 


78.10 
17. 80 
1. 40 

0. 10 

1. 70 
1.70 


58. 65 
29. 15 

1. 55 
7. 25 

2. 65 
0. 75 


64. 85 
13. 75 
7. 50 
12. 40 
1. 25 
0. 25 


42. 60 
23. «■) 
7. 83 
14. 16 
5. 33 
1. 60 


52. 15 
42. 10 
1.90 
1.20 
1.55 
1.10 




Total 


101. 00 


100. 80 


100. 00 


100. 00 


99. 98 


100. 00 





* Prof. J. G. Norwood. t Prof. D. D. Owen. { Prof. B. R Shmnard, 
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FACTS CONCERNING OREGON. 

TJie isolation of Oregon has prevented a rapidity of settlement, which 
its manifest advantages of soil, and climate, and minerals appear to 
warrant. These advantages are set forth under the authority of the 
Board of Statistics and Immigration of Portland, Oregon, by its secre- 
tary, John W. Drake, whose statements are indorsed by Hon. H. W. 
Gorbett, and are hero presented as the most recent facts concerning the 
agriculture and other resources of this interestiug State. 

Ore(;onUcs between the forty-second and forty-sixtli parallels of nortli latitude, sriid 
between tlio one hundred and seventceiith mcridiun Yvcst from Greeiiv,dcli and the 
Pacific Ocean. Tlio State haa an avcrago length, cast and west, of about three hun- 
dred and fifty miles, and a breadth, north and south, of two hundred and seventy- 
five miles, and contains 96,250 square miles, or 01,600,000 acres of land. It cniUracea 
more territory than the States of New York and Pennsylvania combined. In i)opula- 
tion it does not eicceed one hundred and twenty thousand inhabitants, while the two 
States just named contained, according to the census of 1860, an aggregate population 
of nearly seven miliions. Of the entire area of the State, about 25,000,000 acres art 
adapted' to agriculture, and about the same quantity to grazing purposes, the re- 
mainder being mountain land, valuable only for its immense forests of timber. Of the 
agricultural and grazing lands, not over six per cent, has passed from the govern- 
ment into the hands of private parties, and the quantity under cultivation would not 
exceed two per cent. 

The Cascade range of mountains, crossing the State from north to south, divides it 
into two main divisions, the eastern and vrestorn, each division having its own dis- 
tinct peculiarities of climate, soil, and topography. In the western division, lying at 
the base of, and in a general parallel direction with, the Cascade range, are three large 
fertile valleys, separated from cacli other and from the sea coast by low ranges of 
mountains. Taken together, these valleys form a continuoiis chain of settlements 
from Northern California to the Columbia Rivei*, the northern boundary of Oregon. 
The Willamette Valley, the largest of the throe, occupies the northern part of the 
western division, with its waters flowing into the Columbia, and navigable the entire 
length of the valley. The Rogue River Valley lies in the southern part, and the 
Umpqua Valley between tlic two. The waters of Rogue River and the Umj^qua break 
through the Coast range, discharging into the ocean. Rogue River is not navigable, 
but the Umpqua is navigable forlight-drauglit vessels to Scottsburg, twenty-five miles 
from its mouth ; recent attemx>ts to navigate it forty miles further up have met with 
fair success. The valley of the Willamette contains the oldest settlements in Oregon. 
It is one hundred and twenty -five miles long, and has a breadth of about forty miles; 
and in view of all its advantages of soil, clhnate, and marketing facilities, is justly con- 
sidered to be the finest and best agricultural region of the Pacific slope. The area of 
its arable lands is sufficient for the sux>port of a million people. Its preseiit population 
does not exceed eighty thousand. The river fiowing through its center drains a largo 
part of the mountain system of Oregon, and with its innumerable tributaries and 
rivulets I'urnishes the valley Avitli a constant supply of the best mountain v.'^ater for 
agricultural purposes, and \vith water-power for the use of miils and factories. The 
Umpqua and Rogue River Valleys are equally well watered, but are much smaller and 
of more irregular and uneven surface. 

Western Oregon, tliroaghout its mountain ranges and along the coast, is heavily tim- 
bered, while the valleys consist of alternate stretches of timber and prairie. 

Cedar, x)ine, lir, hemlock, spruce, oak, ash, alder, soft maiile, and balm, or cotton- wood, 
are the principal varieties of timber adax^ted to the farmer's use. 

Eastern Oregon is on an elevated x^lateau, inK3rsected with numerous water-courses 
fiowing in a general northerly direction into the Columbia. The Klamath Basin, sit- 
uated in the south-western corner of this tlivisiou, discharges its waters through the 
rivers of Northern California. An elevated range, called the Blue Mountains, crosses 
Eastern Oregon diagonally, from north-east to south-west, spreading out its spurs in aU 
directions across the central and southern xiarts of that division. This division of the 
State has a number of tine valleys, including the Grande Ronde, Powder River, Umatilla, 
and John Day Valleys, in the northern part ; the Harney La^ke Valley in the central 
I)art; the Link River, I^ost River, Si)rague River, and other valleys of the Klamath 
Basin. It has no navigable rivers except the Columbia on its northern border. The 
valleys and table-lands of this division, comprising more than two-thirds of its entire 
area, are prairie lands. Timber of excellent quality, embracing several varieties of 
pine, fir, larch, and cotton- wood, grows on the high ridges of the mountain ranges, and 
along the water-courses. As a genenil thing it is convenient of access from the valleys, 
supplying the settlers with abundant materials for fencing and building purposes. No 
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liard wood is to bo found any whoro in the forests of Eastern Oregon, except at two or 
tliree spots along the foot-hills of the Cascade Mountains, a scattering growth of oak 
of an inferior qnality for mechanical purposes. 

The settlements in Eastern Oregon are confined to the valleys of the northern part 
and to the mining regions ; even there they are quite sparse. 

This part of the State has an extensive mining territory, very much of it still unde- 
veloped, and capable of aUbrding cmxdoymenfc for labor and capitJil for many years at 
remunerative rates. The mining x)opulation makes a home market for the products of 
the farms and dairies of the adjacent valleys, an important fact in forming an estimate 
of its agricultural advantaijes. 

SOIL AND rr.ODUCTS. 

The valleys of Western Oregon have an undulating surfiice, so much so, in some 
places, as to become hilly, v/hilo in others there are broad tracts of land comparatively 
level. This irregularity of surface occasions frequent alternations of upland and 
meadow, of timber and prairie, so that a majority of farms have a portion of each. 
Springs and running brooks supply the farmers with pure water lor all household, 
dairy, and stock pui-poses. In the upper part of the Willamette Valley is an extensive 
district of smooth prairie land, intersected with water-courses and groves of timber ; 
and further down the valley are several smaller x^rairies, skirted with heavy 
bodies of timber. The same conditions exist in the UmpQ^^J' ^^^^ Eogue Kiver Valleys, 
but with the difference that the prairies are smaller in size. The prairie lands just de- 
scribed, together with the gentle slopes of the valleys, are the jirincipal grain lands of 
Western Oregon. They have a rich soil of dark, sandy loam, very productive, and, 
generally speaking, easy to cultivate. The products of this kind of land are wheat, 
oats, corn, barley, rye, buckwheat, Hax, timothy, clover, potatoes, fruit trees, and gar- 
den vegetables. Frequent depressions or swales occur, of a stiff, black soil, adapted to 
grass, making excellent meadovv's when cultivated and seeded to timothy. The hilly 
portions of the valleys have a soil of dark clay loam, with intervening valleys of sandy 
loam and vegetable mold, making good grass land, Avell adapted to grazing purx)oses, 
and superior lor fruit growing. Some of the hilly sections produce a better quality of 
wheat than even the finest prairie lands, although the yield is not quite so large. 

In the northern part of the Willamette Valley is an extensive district of country, 
heavily timbered on the uydands with iir, hemlock, and cedar, and on the swales and 
creek bottoms with ash, alder, vine, maple, and various descriptions of undergrowth. 
These are among the best lands of the State for grain, grass, fi'uifc trees, and especially 
for all kinds of root crops and garden vegetables. The mountain lands of the coast 
range are heavily timbered, as a general thing. They have a mellow, loamy soil, ex- 
tending in most i)laces to the summits of the ridges. On the western slope of this 
range, along and near the coast in several idaces, there are quite extensive districts of 
high, rolling hills destitute of timber and suY)porting a heavy growth of grass ; while 
the intervening creek bottoms have a rich, black soil of great depth. Tide and marsh 
lands are of frequent occurrence on the coast, iiroducing a line quality of grass. On 
Coos Bay, and in that vicinity, are extensive bodies of this kind of land. The grass 
lands along the coast cannot be excelled in :i,ny country for general stock-raising pur- 
poses, while the creek bottoms and benches hardly have an c([ual for x)roductivenessin 
all kinds of farm crojos. 

Wheat and oats are the leading grain crops of Western Oregon. Climate and soil 
seem to have a sxiecial adax^tation to their growth and to the maturity and perfection 
of the grain. Com and barley are cultivated to some extent, and good crops of both 
hav^e been raised in the valleys ; but with exceptious in favor of a few localities, they 
are not regarded as being adaxVted to Ihe climate. In Eogue Kiver Valley, however, 
barley makes a good crox), yielding thirty to fifty bushels ])er acre, and corn is 
grown every year in some parts of the Willamette and Umx>qua Valleys. In the Wil- 
lamette Valley rye and buckwheat are raised to a small extent, equal, X)robabl3^, to the 
demands of the market. The yield x^er acre is from twenty -live to thirty bushels for 
rye, and forty to lifty for buckwheat. Th<i buckwheat Hour of the Willamette Valley 
is superior to that of any other section on the Pacific slox)e. 

Wheat is a sure crop anywhere in Western Oregon. It is free from the ravages of 
insects, rust, blight, and other deleterious iniiuenecs common to some sections of the 
United States. ScA^eral varieties of both winter and si) ring wheat are cultivated; both 
do well. Winter wheat is put in the ground in October or November, and spring wheat 
from February to May, according to season, condition of ground, &c. The yield per 
acre ranges from twentj^ to ibrty bushels, ordinarily. Many good farmers claim that 
with reasonably good cultivation an average of thirty bushels, one year with another, 
can be depended on. In the history of the white settlement of Western Oregon, ex- 
tending over a period of about thirty years, there has never been a failure of the wheat 
crop ; and only twice during that time was there sufficient rain in harvest time to dam- 
age the crop. The quality of the grain is sux)erior. It attains to more than the ordi- 
nary weight x^er bushel, and makes a quality of liour that commands the highest 
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prices in San Francisco and New York. Frequently the San Francisco market 
reports quote the flour of some of the principal mills of Oregon at figures above any- 
thing of California manufacture. A cargo of wheat shipped in the spring of 1869, by 
a business firm of Portland, to Liverpool, entered into competition with wheat from all 
parts of the world, and brought the highest price current at the time. 

Oats are the principal grain raised for feed, particularly in the Umpqua and Willa- 
mette Valleys. They are always a sure crop, and yield fifty to one hunch'ed bush- 
els per acre. A large quantity is shipped every year to San Francisco, where they sell 
from 10 to 15 cents per hundred pounds higher than those produced in California. 

As an example of the productiveness of Western Oregon of the two leading grain crops, 
an extract is here given from an address delivered by A. J. Dufour, late president of tlie 
Oregon State Agricultural Society, before the American Institute Farmers' Club, in 
New York City, September 25, 1869: 

" Allow mo to cite some well-authenticated facts to prove the fertility of our Oregon 
lands. In Linn County, as president of the Agricultural Society of the State, I had the 
pleasure of awarding the premium to a farmer who raised eighty-two bushels of oats 
to the acre, weighing forty-three pounds per bushel ; for the best ten acres in oats, a 
premium for seventy-eight bushels per acre, weight, forty-one pounds per bushel ; for 
the best ton acres of wheat, showing forty-eight bushels per acre ; and to another far- 
mer, a premium for a field of oats measuring eighty-fivo bushels to the acre. In Ma- 
rion County, the average yield of wheat is thirty-three and a third bushels per acre. 
I have known three thousand five hundred bushels grown on sixty-nine and a half 
acres, and the grain weighed sixty-six pounds per bushel." 

And again, from the Oregon Statesman, October 21, 1869 : 

"There are on Howell Prairie, in Marion County, six men living close together, who 
this year harvested an aggregate of three hundred and fifteen acres of wheat, yielding 
ten thousand eight hundred and forty-sis bushels, or nearly thirty-four and a half bush- 
els per acre. This has been a poor wheat season, and Howell Prairie is no better than 
the rest of Marion County. One of the same men, A. 13. Simmons, selected six acres 
from his forty of oats, and measured up from the six acres six hundred bushels." 
^ In the Willamette Valley the cultivation of flax is be<^inning to engage the atten- 
tion of farmers to a considerable extent. The seed used is the Bombay variety, yield- 
ing a large crop of seed, but producing a fiber of inferior quality, and small in quantity. 
The upland ridges have been found best adapted to it. The yield ranges from twenty- 
five to thirty bushels per acre. The California Oil Mills have contracted, this year, for 
the product of six thousand acres in Linn County, the seed to be delivered at Albany 
at 2^ cents per pound ; and the Pioneer Oil Mills, at Salem, in this State, have con- 
tracted for the product of three thousand acres, at the same figures, dcilivered at their 
mills. 

Fruit of nearly every description is raised with unusual success. The trees come 
into full bearing in three years from transplanting, and with very little care or culti- 
vation yield heavy crops of fruit of the finest quality. Apples, pears, plums, quinces, 
cherries, currants, and all descriptions of small fruits and berries have a special adap- 
tation to the moist climate and sea air of Western Oregon. Poaches, apricots, grapes, 
and that class of fruits, requiring a hot, dry climate, do not succeed so well in the 
northern part of the Willamette Valley and along the coast ; but in Rogue River Valley 
and the hiUy country west of it, where the climate is hotter and drier, more nearly 
approaching that of CaUfomia, that class of fruits is cultivated very successfully. Thus 
far fruit trees in Oregon have been entirely exempt from the diseases' incident to their 
cultivation in the majority of the older States. 

Among the grasses, timothy, blue-grass, and clover are the kinds mostly cultivated ; 
the former to a large extent as a hay crop. On the swales and ash bottoms it yields 
two to three tons per acre, very often without any cultivation, except to sow the 
seed after the ground has been cleared of brush, and burnt over. The abundant growth 
of wild grass renders unnecessary any extensive cultivation of grass for pasturing pur- 
poses. 

Garden vegetables of all kinds and the various root crops are cultivated very suc- 
cessfully in all parts, particularly so on the timber lands and creek bottoms, where the 
yield of these products is very large. Except in a few instances for gardening pur- 
poses, irrigation of the soil is not practiced in Western Oregon. The abundant rains of 
spring and early summer, together with the fertility of the soil, render it entirely 
unnecessary. 

Eastern Oregon consists of high table lands and rolling prairies, with a number of 
valleys along its water-courses, of considerable extent. Taken as a whole, it is espe- 
cially adapted to grazing purposes, although its valleys contain fiirming lands equal in 
productiveness to those of any country; and in many places the high prairies have 
produced excellent crops of grain. North of the Blue Mountains, or what is known as 
the Great Plain of the Columbia, the soil of the highlands is a sandy loam, producing 
in its natural state a heavy growth of wild bunch grass of the m©st nutritious quality. 
In the central and southern portions of this division of the State, the highlands are 
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rugged and "broken, the surface of the country, sometimes for miles in extent, "being 
covered with broken trap rock ; still, with the exception of a few barren spots, the 
growth of bunch-grass is undiminished, either in quantity or quality. It springs up 
fi'esh and green, in the first warm days of early spring, and in a few weeks stock bo 
gin to fatten on it. By burning over the ground a fall growth is produced, which b> 
the middle of October makes good grazing, and lasts through the short winter of that 
section of the country. It was the custom of the Indians of Oregon in former years 
to raise large herds of horses without providing any feed for them for the winter. The 
settlers and stock-raisers there now raise and fatten every year thousands of cattle, 
grazing them the ^ear round. Fat beef cattle wintered and fattened on the " ran ge " have 
been shipped down the Columbia, and thence to Victoria, on Vancouver's Island, to 
market, as early in the spring as the middle of March. 

The valleys of Eastern Oregon have a rich soil of black loam, producing wheat, oats, 
barley, corn, vegetables, and fruits. Wheat succeeds equally as weD as in "Western 
Oregon, while barley does much better, often yiehling as high as sixty to eighty bushels 
per acre. Corn makes a good crop in many of the valleys, the warm, dry summer 
weather of this region being adapted to its growth and maturity. Some of the tender 
fruits and vegetables, as peaches, grapes, melons, tomatoes, and sweet potatoes, are 
being cultivated with good success. Tobacco has succeeded well in several instances. 
In a general sense, the range of farm products varies very little from that of Western 
Oregon, making due allowance for the different adaptabilities of a dry climate. Irri- 
gation is resorted to occasionally for the better production of garden vegetables and 
fruits ; but thus far it has not been found necessary in the cultivation of any kind of 
grain crops. This part of Oregon has been settled but a few years, and experience has 
not demonstrated conclusively whether there is any liability of the failure of crops from 
drought or other causes, although the success attendmg farming ojx^rations thus far 
would indicate that no dangers of that nature are to be apprehended. It is claimed by 
the people of Eastern Oregon, that for productiveness its valleys cannot be excelled on 
the Pacific slope. The absence of timber in the valleys is considered a disadvantage by 
some; this, however, is more apparent than otherwise, from the fact that the neigh- 
boring mountains afford an inexhaustible suioply. Water of good quality is identiful 
in all the valleys, but the number of springs and running brooks is mucli less than in 
Western Oregon. 



To give an account of the climate of any one county in the State of Ohio, would be 
to describe the climate of the entire State, in the mabi. Not so with Oregon, where the 
extent of territory is so great, that the various influences of mountain ranges, extended 
plains, contiguity to the sea, the prevailing winds, and other causes, oj)erate to make a 
climate as varied as are the peculiarities of its numerous localities. Latitude on the 
northwest coast of America is no index to the character of the climate. Astoria, at the 
mouth of the Columbia River, situated on the same degree of latitude, nearly, with 
Quebec, has a summer temperature 8° cooler, and a winter temperature 30^ warmer 
than that place. It is only in the high altitudes of the mountain ranges that deep 
snows and harsh winters have any existence in Oregon. 

The following table, compiled chiefly froiji the reports of the Smithsonian Institution, 
will give a comparative view of the temx)erature of the four seasons, at several ijromi- 
neat points on the North Pacific slope, with that of a number of places east of the 
Rocky Mountains. The only point in Eastern Oregon embraced in the table is the 
Dalles, at the eastern base of the Cascade Range ; a place influenced to a great extent 
by local causes, and does not fairly represent the climate in the extensive valleys far- 
ther east, constituting the principal agricultural and grazing districts of Eastern 
Oregon. 

Talle showing comxjciraiive mean tor.pcratiirc. 



Localities. 



Astoria, Oregon 

Corvallis, Oregon 

The Dalles, Oregon 

Steilacoom, Washington Territory 

Au^sta, Illinois . 

Ilazlewood, Minnesota 

Albany, New York 

Quebec, Canada East 

New York City 

Norfolk, Virginia 



4G. 10 

44. 30 

45. 40 
47. 10 
40. 10 
44. 20 
42. 35 
4G. 50 
40. 45 
3G. 50 



51.16 
5-2. 19 
53. 00 
49.00 
51. 34 
i± 33 

47. Gl 
40. 00 

48. 00 
50. 00 



61. 36 
G7. 13 
70. 36 
G2. 00 
73. 51 
CO. 95 
70. 17 
69. 00 
72. 00 
7Ji.OO 



53. 55 
53. 41 

52. 21 
51. CO 

53. 33 
42. GO 

50. 01 
45. 00 

51. 00 
Gl. 00 



42. 43 
39. 27 
35. 59 
39. 00 
29. 80 
13. 06 
25. 83 
12. 00 
31.00 
40.00 



52. 13 
53. 00 
52. 79 

50. 00 

51. 7G 
41. 97 
48. 41 
41. 00 
51. 00 
59. 00 
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It will be seen from the foregoing tliat Corvallis, situated in latitude 44.30, and in 
the heart of Willamette Valley, has a winter temperature nearly the same as Norfolk, 
situated nearly 8° farther south, while the summer temperature of the latter place is 
nearly 9° higher than that of the former. It is this comparative evenness of tempera- 
ture throughout the year that gives to the climate of Oregon its greatest charm. 

The first thing that impresses a stranger in passing from Western into Eastern 
Oregon, is the very decided change noticeable everywhere in the atmosphere, vegeta- 
tion, and general aspect of the country. This is duo chiefly to tho dilicrcnce in tho 
climate of the two sections: Westeiii Oregon has a wet climate, while tho Eastern 
part has a dry one. 

The winter of Eastern Oregon, though of short duration, generally brings with it 
several inches of snow on the table lands and in tho valleys. The weather is usually 
dry but quite cold. Snow remains from three to six weeks, in tlio months of Decem- 
ber and January, some seasons; in others, only a few days. It is usual for stock to bo 
grazed through these months without interruption, but occasionally there is a ''hard 
winter," rendering it necessary to do some feeding. The spring begins in February 
and lasts to the end of May, with Vv^arm, pleasant weather, and rain sufficient to give 
life and vigor to vegetation. The summers are hot and dry, but not sultry or oppressive. 
It is very seldom that rain falls in summer or early fall; still tho freshness of the 
mountain air renders the days pleasant and the nights cool andrefresliiug. The range 
of the thermonieter is rather above tho summer temperature of Western Oregon; 
sometimes reaching 100°, but only at rare intervals. Ordinarily the thermometer 
indicates 90° as about tho highest summer temperature, and 10^ as the lowest for 
winter, although these limits may not mark tho extremes in the case of an uncommonly 
hard winter, or warm summer, occurring once in from five to eight years. 

The amount of rain-fall in Western Oregon is regarded by some as an objection to 
the climate. The rain-fall, though large, has been generally overrated. To correct a 
false impression of the prevalence of rainy weather in Oregon the following recapitu- 
lation of a record of eleven years is given, as i)ublished in tlie Oregonian, showing that 
nearly two-thirds of the total number of days were ''ideasant,'' or without rain or 
snow, between sunrise and sunset : 



Years. 



1858 (nine months) 

18.59 

18C0 

1861 

1862 

1863 

1864 

1865 

1866 ^ 

1867 

1868 

Total 



180 

22H 
21}^ 

250 
220 
252 
227 

2:i0 

2-Jl 



4 

17 
5 

10 

16 
8 
7 

10 
3 
7 
9 



5S8 



96 



These observations wore talcon at Portland, AYlicro there is al)Out as much rain as at 
any place in Oregon. The upper part of tho Yv' illanuitto Valley has conaidcvably less; 
Umpqua Valley still less; and Rogue Kiver los? than either, the climate becoming 
dryer goiug south from the Columbia River, so that in the southern part of tlie State 
it approaches that of California. 

The following figures shovv'- the rain-tall iu inches for each scasou and for tho whole 
year at New York, St. Louis, and San Francisco, as compared with Astoria : 



Astoria 

Sau Francisco 
New York — 
St. Louis 



to 


Summer. 








.9 

CQ 




r-- 


Year 


16 


4 


17 


22 


59 


8 


0 




11 


21 


11 


11 


0 


10 


41 


12 


14 


8 ' 


C 


40 



In a strict sense of th-e term, V/estern Oregon has but two seasons, the wet and dry. 
All ordinary rainy season begins early in November and continues to tiie 1st of April, 
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usually, with intermissioiis of good weatlicr in January and February of a few days or 
a few weeks' duration. These ititervals are generally accompanied by a few inches of 
snow, raw, cold weather, and sharp frosts, constituting the only approach to actual 
winter to which the country is subject. Stock in all sheltered locelities get along 
througli these cold snaps without feed, especially when pasture has been reserved for 
such emergencies. It is safe to assert that two-thirds of the stock of the valleys go 
through all ordinary Avinters by taking care of themseh^es in the pastures and woods ; 
while along the coast, where tide and marsh lands are accessible, owners of stock do 
not pretend to feod. Once in seven or eight years there comes what is called a "hard 
winter;" that is, the winter interval continues six weeks or two months; snow remains 
on the ground several weeks; the cold weather is prolonged uDtil the water-courses 
freeze. At such times stock will suffer unless it receives some attention. To offset 
the "hard winter" there occurs sometimes a very mild one, like the season of 1863- '69, 
with not even snow enough to whiten the ground, or cold to form ice thicker than 
window glass. Gardening operations were commenced in February that season, and 
flowers bloomed in the open air throughout the winter. There have been a number of 
such seasons in Oregon within fifteen or twenty years. 

From April to the end of June the weather is usually warm, pleasant, and showery. 
The dry season proper commences about the 1st of July and continues to the end of Octo- 
ber, interrupted by a week's rainy weather in September. The term " dry season," as 
applied to Oregon, does not imply excessive heat and ^iltriness, for such is not the 
case. The i)revailing wind is from the northwest, a sea breeze that keeps the tempera- 
ture down. The nights are cool and refreshing to men who do outdoor work, although 
the effect is not beneficial so far as corn-raising is concerned. The extremes of heat 
and cold in Western Oregon may be put at 14° for the lowest and 82° as the highest 
range of the thermometer, although a few instances have occurred in which these limits 
were passed. 

A noticeable feature of Western Oregon, due mainly to the climate, is the excessive 
luxuriance of all kinds of vegetation, especially on the Columbia and along the coast. 
The country wears an appearance of perpetual spring. An Oregon fir tree olten reaches 
an altitude of three hundred feet, or over eighteen rods ; trees out of which have been 
taken eighteen rail-cuts, and many of which will make from six to ten thousand feet 
of lumber. The common elder becomes in this moist climate a tree of ten or twelve 
inches in diameter, and the alder grows large enough for saw-logs. 

Another noticeable feature is that, although a rainy country, Oregon is not subject 
to high tempests, terrific hailstorms, earthquakes, or other like phenomena, so common 
and so destructive in some States. Observations made by government officers show 
that in twenty-one years Oregon had only three winds moving at the rate of forty-five 
miles an hour, with a force of ten pounds to the square foot. In Massachusetts, Rhode 
Island, and Connecticut the rex)orts from eleven stations where observations were 
made show that in thirty months there were four winds of forty-five miles' velocity 
and ten pounds' power, and two winds of sixty miles' velocity and eighteen pounds' 
power. At eleven stations in Indiana, Illinois, Michigan, Iowa, and Wisconsin the 
reports show that during twenty-six months there were twenty-five winds of forty-five 
ndles' velocity, two winds of seventy-five miles' velocity, and two hurricanes of a velocity 
of ninety miles an hour. 

From a register of meteorological observations, kept at the Portland library rooms, the 
following record of the weather is compiled for the months of January and February, 
1870: 

January. — Highest temperature, 63° ; lowest tempcratui'e, 17° ; highest average for 
one day, 57° ; lowest average for one day, 23° ; mean temperature for the month, 40° ; 
rain-fall for the month, 4.83 inches ; snow-fall for the month, I- inch. 

Fehruavji. — Highest temperature, 58° ; lowest temperature, 32° ; highest average for 
one day, 49° ; lowest average for one day, 36° ; average for the month, 42^-° ; total rain- 
fall, 4.30 inches ; snow-fall, none. 

These observations are useful as indicating the range of the thermometer at a season 
of the year when sudden changes are most likely to occur. 

Observations carefully kept by Dr, I. Moses, United States Army, at Astoria, for a 
period of fourteen months, commencing August, 1850, and terminating September, 1851, 
show that during that period the greatest variation of the thermometer during any one 
month was 37°. The highest j)oints reached by the mercury during the period was 
94° ; the lowest, 22°. The highest daily mean, 82° ; the lowest, 26°. Variation during 
the coldest day, 6°; during tlie warmest day, 12°. Mean annual temj^erature, 53°. 
The Doctor remarks that, " these observations may be considered the average of the 
temperature, year after year, a^t that place, and v*^hen it is considered that Astoria is 
in about the same latitude as Houlton, Maine, and Sault Ste. Marie, the uniformity and 
mildness of the climate seem remarkable." 

nE^\XTIirULNESS OF TIIE CLI]MATE. 

The experience of the early missionaries, the employds of fhe Hudson's Bay Company, 
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and the American settlers tLat followed them, during the course of n period of thirty 
years, is that the climate of Oregon is a healthy one. In comx^aring the rp.tes of mor- 
tality in the Pacific States with that of some of the States east of the Rocky Mountains, 
the following facts are obtained : The deaths in Arkansas, in 1860, were at the rate of 
one person out of every 48 ; Massachusetts and Louisiana lost one in 57 ; Illinois and 
Indiana, one in 87 ; Kansas, one in 68 ; Vermont, the healthiest State on the Atlantic 
slope, lost one in 92 ; California lost one in 101 ; Oregon, one in 172 ; and Washington 
Territory, one in 228. 

_ On this subject an article written by Dr. Vvilliam H. Watkins, of Portland, a physi- 
cian of seventeen years' practice in different parts of Oregon and Washington Terri- 
tories, is introduced to illustrate whatever effect the climate may have on particular 
forms of disease as compared with that of several other States. The doctor vrrites : 
" Oregon, in truth, may be said to have no prevailing typo of disease. In the Wil- 
lamette Valley we have the soil, the alluvial deposit, the moisture, which, in Indiana 
or Illinois, would cause agues and intermittents to bo rife through the community, 
and throughout the valley in spring and autumn occasional cases of ague are found, 
but they invariably yield to remedies in small doses compared with those given in 
malarial districts in the Vf estern States. Very rarely is a person seen with the ague 
cachexia and complexion, so often seen in the ague districts of the Wabasli, Illinois, 
and Sacramento Valleys. The type is commonly a tertian, or when a chill occurs every 
other day, though persons having a chill daily are met with. 

" For this somewhat remarkable immunity from malarial disorders, considering the 
strength and depth of our river bottoms, wo are indebted to our northern latitude, to 
the daily sea-breeze borno to us from the waters of the Pacilic, to our cool, bracing 
nights, and to the medium temperature of even our Avarmest days. T3'phus and typhoid 
fevers have never been epidemic in Oregon. 

"The equable temperatm-e, summer and v/inter, the absence of high cold winds and 
sudden atmospheric changes, render people less subject to bronchial, rheumatic, and 
inflammatory complaints than they are in countries where the thermometer swings 
entirely around the circle. In July and August, as at the East, children are troubled 
with summer complaint, but the disease is ordinarily quite amenable to treatment, and 
seldom runs into dysentery. 

" East of the Cascades the air is dry, the altitude high, and the country is popularly 
supposed to be beneficial to consumptives. Army reports appear to sanction this belief. 

" On the head-waters of the Columbia a disease somewhat peculiar, known as moun- 
tain fever, attacks the inhabitants if particularly exposed. It probably is malarial in 
its ori^n, but is modified by the variety and dryness of the atmosphere. It presents 
many features of remittent fever, is disposed to take a typhoid type with congestions 
of brain, hmgs, and bowels. While at Fort Walla- Walla I attended twenty-tv/o cases, 
soldiers who'had made a summer and fall capapaign up the waters of Snake River, all 
of whom recovered. 

" For twenty years, aside from scarlet fovcr and diphtheria, which several years ago 
visited nearly every neighborhood, there has been no general epidemic of at all fatal 
character in Oregon. The general salubrity of the climate and healthfulness of the 
people cannot be questioned. 

'^I append some statistics of mortality, taken from the report of the Siu'geou General 
of the Army, from several sections of the country : 

^'Deaths from fever. — New England, 1 in 283; harbor of New York, 1 in 66; the great 
lakes, 1 in 159; Jefferson barracks and St. Louis arsenal, 1 in 113; Texas, southern 
frontier, 1 m 67 ; Texas, western frontier, 1 in 529; Oregon and Washington Territories, 
1 in 529." 

rOLITICAL SUBDIVISIONS. 

Oregon is divided into twenty-tv/o counties, viz : Baker, Benton, Clackamas, Clatsop, 
Columbia, Coos, Curry, Douglas, Grant, Jackson, Josephine, Linn, Lane, Marion, Mult- 
nomah, Polk, Tillamook, Union, Umatilla, Wasco, Washington, and Yam Hill. 

Baker County is situated east of the Cascade Mountains, and presents a good field for 
settlement. During the past year a marked increase has been noticed both in the popu- 
lation and wealth of this county. Auburn, the county seat, is located about three 
hundred and fifty miles from Portland by tiie usually traveled route. Baker City, an 
important trading point, is located about ten miles south-east of Auburn, in the Powder 
River Valley. Taxable property of the county, $418,490. This county embraces one of 
the largest mining districts in the State. 

Benton County, situated in the heart of Willamette Valley, contains a population of 
4,6G9, with an aGsessablc pro^Dcrty valued at $1,133,097. Corvallis, the county seat, is 
one of the handsomest towns in the State, and is a i)lace of considerable trade. It 
contains several excellent schools ; a college conducted by the Methodist Church South ; 
a female academy under the auspices of the Episcopalians; three churches — Methodist, 
PresbyteriaM, and Catholic. The Corvallis Gazette, a weekly newspaper, is published 
here. Assessed valuation of property in Corvallis for 1869, $374,347 79. 
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Clatsop County coiitaius a population of about 1,200 ; voters, 250 ; acres of land un- 
der cultivation, 3,000 ; value of assessable property, $325,000. Astoria, the county seat, 
is pleasantly located on the left bank of the Columbia River, about ten miles above its 
mouth, and abcwit one hundred miles northwest of Portland. During the past year 
many additional buildings have been erected, and when the custom-house now in con- 
templation has been completed, Astoria will present quite a city-like appearance. As- 
toria derives its name fi-om John Jacob Astor, whose employes founded a fur depot 
at this point on the r2th of April, 1811. 

Clackamas County combines within its limits all the elements that when properly 
developed tend to make a country prosperous. Immense water power exists along its 
river bank ; the Oswego iron works, with its unlimited supply of ore, skirt it on the 
north, while its agricultural lands are extensive as well as excellent. Oregon City, the 
county seat, was formerly the seat of the territorial legislature, and is the oldest in- 
corporated town in Oregon. All the merchandise and produce passing up and down 
the Willamette Valley goes through Oregon City, and each year witnesses a marked 
improvement in its prospects. Its present population is about 1,300. A flourishing 
graded school is in operation, with an attendance of nearly 200 scholars. The popu- 
lation of Clackamas Comity is estimated at 6,000 ; voters, 1,250 ; value of assessable 
I)roperty $1,532,924. Oregon City is the seat of the United States land office. 

Columbia County is situated on the Columbia River, the boundary between Oregon 
and Washington Territory. This county contains a population of about 500. Num- 
ber of voters, 220 ; acres of land under cultivation, 1,000 ; value of assessable prop- 
erty, $167,245. St. Helen, the county seat, is pleasantly located on the bank of Co- 
lumbia River, and promises to be a place of much commercial importance. Lumber is 
extensively manufactured at this point, and during the past year the growth of the 
town has received quite an impetus. This county contains nearly 300,000 acres of un- 
improved land, some extensive but undeveloped mines of coal and iron, and valuable 
salt springs. 

Coos County, situated in the southwestern j)art of the State, on the coast, contains 
a population of about 1,200, with assessable property valued at $432,273 ; number of 
voters, 500. Gold, copper, iron, and coal have been found to exist in this comity, and 
the coal mines have already proved a source of great wealth. Lumber is manufactured 
extensively at North Bend, situate about ten miles from Empire City, the county seat. 
Ship-building is also carried on in this county. 

Curry County, the most southwesterly portion of the State, contains a smaller pop- 
ulation than any other county in Oregon. This may be accounted for from the fact 
that it Is remote from the tide of immigration which annually flows into the State. 
Indications of copper ore have been found within its borders, and gold mines have 
been discovered and worked at Port Orford, on the coast. EUensburg, the county 
seat, is situate on the southern bank of Rogue River. Taxable property of the county, 
$110,494. 

Douglas County contains an area of about five thciisand square miles. About 
25,000 acres of land are under cultivation. The population numbers about 9,000 ; value 
of assessable property, $1,474,704 ; number of voters, 1,400. No county in the State 
presents a greater diversity of scenery than docs Douglas. Roseburg, the county seat, is 
a thriving town of about 500 inhabitants. It is conveniently located on the direct 
stage route from Portland to Sacramento, and contains Episcopal and Methodist 
churches, schools, and a court-house. A United States land office is located here. This 
county embraces the entire Umpqua Valley, and is one of the best stock counties in 
the State. It contained, in 1869, 11,000 head of cattle, 160,000 sheep, and produced 
430,000 pounds of wool. The county expended, the same year, $4,294 on roads and 
bridges, and paid its school-teachers $2,474 in currency and $3,044 in coin. 

Grant County, situated in Eastern Oregon, contains a population of about 3,000 ; 
number of voters, 750. This county contains large tracts of excellent grazing lands, 
and numerous sections of agricultural soil. Gold mines have been discovered within 
its borders, and good paying diggings are being worked very extensively. Canon City, 
the county seat, is a mining town of considerable importance. It is situated on the 
micidle fork of John Day^s River, and is distant from Portland about three hundred 
and fourteen miles. The county has about 3,000 acres of land under cultivation ; tax- 
able property, $321,604. Its estimated yield of gold since the discovery of the mines 
in 1861 is $10,000,000. 

Jackson County covers an area of about eight thousand square miles, with a popula- 
tion of 6,000 ; number of voters, 1,300. This county combines within its limits agri- 
cultural, manufacturiug, and mineral resources which will tend to render it in future 
of great importance to the balance of the State. For nearly eighteen years the ^old 
miaes of this county have been successfully worked, and even now they yield sufficient 
to repay for the outlay of capital and labor expended in working them. Jacksonville, 
the county seat, is a prosperous place, containing within its corporate limits many 
handsome buildings. The Methodists, Catholics, and othe'r denominations have churches 
here, with several jiublic and private schools. This county embraces the v^holo oj 
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Rogue River Valley. It has about fifteen thousand acres of land under cultivation. 
Taxable property, |il,023,814. A fine woolen mill is in operation at Ashland. 

Josephine County covers an area of two thousand five hundred square mfleS; with but 
4,000 acres under cidtivation. The principal source of the wealth of this county arises 
from its gold mines, which are annually being developed. Large tracts of good arable 
land are yet unoccupied in this county, and ofier good homes to industrious settlers. 
Kirbyville, the county seat, is situated on the Illinois River, which tlows through the 
DMnois valley, and is a lively town of growing importance. Taxable inoperty, ^2r2,r).':3 j 
number of voters, 350. 

Linn County, one of the best agricultural districts in Oregon, covers an area of 1,400,- 
000 acres; ]30pulation, 8,000; number of voters, 2,308; value of assessable property, 
$2,960,694; acres of land under cultivation, about one hundred thousaud, Albany, 
the county seat, is situated on the east bank of Willamette River, about seventy-five 
miles south of Portland. It is pleasantly located, and each recurring year adds to its 
population, wealth, and importance. The town comprises several brick stores, a large 
number of frame buildings, a court-house which cost upward of thirty thousand dol- 
lars, two flouring mills, four churches, a college, public schools, and all the other ac- 
cessories of civilization. Two weekly papers are published at Albany. Harrisburg 
and Peoria are each prominent shipping 2:>oints on the Willamette River in this county. 

Lane County covers an area of about three thousand five hundred square miles, and 
embraces within its limits some of the finest agricultural lands in Oicgoii. About 
60,000 acres of land are under cultivation in this county, and the value of taxable prop- 
erty is assessed at $1,769,780. Eugene City, the county seat, contains a population of 
about two thousand. It is situated at the head of steamboat navigation on the Willa- 
mette River, and contains an industrious and enterprising people. Among the public in- 
stitutions of Eugene City are a commodious court-house, an academy, and several pub- 
lic and private schools. The Catholics, Presb5i;erians, Episcopalians, Baptists, and 
Methodists have each a church here. The olficeof the United States surveyor general 
is at this place. The county extends from the summit of the Cascades to the coast, 
and covers the southern part of the Willamette Valley. It has a population of about 
8,000; number of voters, 1,400. 

Marion County covers an area of nearly three thousand square miles. Its central 
position, excellent soil, and commercial advantages render Marion County one of the 
most prosperous portions of Oregon. Salem, the capital of the State and the county 
seat, is delightfully located on the east bank of the Willamette River, presenting a 
handsomer appearance than any other town in Oregon. This county has a population 
of 10,500 ; voters, 2,500 ; value of assessable property, $3,174,919. Salem can boast of 
more church edifices than any toAvn of its size on the Pacific coast. The religious or- 
ganizations rei)resented by churches are the Methodists, whoso first building was 
erected in 1841 ; Congregationalists, organized in 1853 ; I5aptists, organized in 1859 ; 
the Catholic, Episcopalian, CampbeUite, Evangelical Association, and Methodist Church 
South, organized more recently. The Oregon Statesman, Willamette Farmer, and 
Democratic Press are published at Salem. The Willamette University, the most prom- 
inent educational institution in the State, is located here. Salem is the seat of consid- 
erable manufacturing enterprise, having a woolen mill, an oil mill, several large flour- 
ing and sa w mills, and an iron foundry in successful operation. The assessed value of 
town property for 1869 is $1,394,158; population, 3,500. 

Multnomah County, although the smallest in size, is the wealthiest county in the 
State. Population, about 11,000 ; number of voters, 2,500 ; value of taxable property, 
$5,944,760. This county is situated in the extreme northern part of tlio Willamette 
Valley. It is bounded by the Columbia River on the north, and embraces within its 
limits the triangle formed by the junction of the Willamette with the Columbia River. 
The city of Portland, situated in latitude 45*^ 30' north and longitude 122° 27' west, tlie 
county seat of Multnomah County and the commercial capital of Oregon, is also the 
depot whence the people of a region of country larger than New England and the Mid- 
dle States combined derive their supplies, including Eastern Oregon and a large portion 
of the Territories of Idaho, Washington, and Montana. The city is pleasantly located 
on the west bank of the Willamette River, twelve miles above its junction with the 
Columbia and one hundred and ten miles from the sea by the course of the river. It is 
located on a plateau, which gradually ascends as it recedes from the river until it forms 
a range of hills at the western extremity of the city, from which may be seen thie sum- 
mits of several mountain peaks in the Cascade Range, clothed in perpetual snow. 

Commercially speakiug, Portland is the key to the cntii^e Willamette and Columbia 
River valleys, being the entrej)ot at which arrive all the merchandise, goods, and wares 
of every description consumed or required by the people of the vast territory drained 
by the Columbia and its tributaries. With convenient wharves and warehouses for 
reshipping and packing, traae radiates in every direction to supply the extensive 
mining, agricultural, and lumbering districts of the State and surrounding Territories. 

The Willamette River is navigable to Portland, at all seasons, for sea- going vessels. 
A line of first-class ocean steamships runs regularly between Portland and San Fran- 
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Cisco, making tliree trips per month, and anotlier lino communicates regularly wltli 
Victoria, on yancouvor Islaud, and the diS'erent towns on Puget Sound. Portland, by 
means of sailing^ vessels, enjoys direct trade with New York, Liverpool, the Sandwich 
Islands, and China, affording advantages for the importation of foreign merchandise 
and for the exportation to distant markets of Oregon produce. 

Portland has a population of about ten thousand inhabitauts. Water is supplied to 
all parts of the town, by means of extensive waterworks, at low cost and of the best 
quality. The streets and pubhc buildings, churches, &c., are lighted with gas. The 
city has five public schools and eight select schools and seminaries. It has sixteen 
churches, three Masonic associations, four Odd-Fellows' associations, three lodges of the 
Good Templars, six benevolent associations, and a library of four thousand "volumes. 
Portland is the headquarters of the military deiiartment of the Columbia with its 
various staff departments, and the United States circuit and district courts for the dis- 
tricts of Oregon are held here. During the year 1869 treasure was shipped from Port- 
land to San Prancisco to the amount of $2,978,657 30. 

Polk County covers an area of about one thousand two hundred and fifty square 
miles. Population, 5,000 ; number of voters, 1,270 ; taxable property, $1,518,511. The 
county has about one hundred thousand acres of land under cultivation. It is situated 
near the center of the Willamette Valley, and is one of the best counties of the State. 
Dallas, the county seat, is situated on the Kickreal, a small tributary of the Willa- 
mette, and is a flourishing inland town. 

Tillamook County, situated on the coast, covers an area of more than two thousand 
square miles, but is very sparsely settled. Population, 500 ; acres of land under culti- 
vation, 1,500 ,• value of assessable property, $59,273 ; county seat, Lincoln. 

Umatilla County, in Eastern Oregon, contains a population of about 2,500 ; number 
of voters, 850 ; acres of land under cultivation, about 20,000. Umatilla, the county 
seat, is a place of considerable trade, being the shipping point on the Columbia River 
from whence supplies are carried inland to the mining regions in Eastern Oregon and 
Idaho. The county has an area of about sis: thousand square miles, two-thirds of it 
arable land. Taxable property, $790,109. 

Union County is situated in Eastern Oregon, and contains within its boundaries 
large tracts of excellent agricultural and grazing land. Population, about 4,000; 
number of voters, 1,000. La Grande, the county seat, is situated in the valley 
of the Grande Eonde, a most fertile region, about three hundred miles from Portland. 
The toAvn contains about eight hundred inhabitants, a high school, and United States 
land office. It is located on the main route of travel from the Columbia River to Idaho 
and Utah. This county includes the whole of Grande Eonde Valley, containing 288,000 
acres of arable land — 15,000 acres under cultivation. Assessable jjroperty, $768,169. 

Wasco County is situated at the eastern base of the Cascade Eange. Population, 
about 3,000 ; number of voters, 609 ; assessable property, $905,704. Dalles City, the 
county seat, distant one hundred and fifteen miles from Portland, is a place of consider- 
able trade, all the merchandise intended for Eastern Oregon having to pass through it 
en route to its destination. A woolen mill has been put in operation at this point, which 
will add materially to its progress. The Mountaineer, a well-conducted weekly news- 
paper, is published at the Dalles. The United States government is building a mint at 
this place. Wasco is one of the best stock-raising counties in Oregon. 

Washington County contains a population of about 4,500. Number of voters, 803. 
Acres of land under cultivation, 25,000. Value of assessable property, $867,265. This 
county embraces some of the finest agricultural land in the State, and is well settled 
by thrifty farmers, whose industry is amply rewarded. ■Hillsboro', the county seat, 
eighteen miles west of Portland, is located upon the Tualatin plains, near a branch of 
the Tualatin River. This county has an area of 350,000 acres, nearly all arable land. 
The Pacific University is located at Forest Grove in this county. 

Yam Hill County may be classed among the best agricultural portions of the State. 
It contains a population of 6,000. Number of voters, 1,208. Acres of land under cul- 
tivation, 60,000. Value of assessable property, $928,825. Lafayette, the county seat, 
is located on the left bank of the Yam HiU Eivcr, thirty miles southwest of Portland. 
It is annually increasing in business and population. The other towiis and post offices 
are Amity, Muddy, Mountain House, McMinnville, North Yam Hill, Sheridan, West 
Chehalim, and Wheatland. This county raised 600,000 bushels of grain in 1869. The 
Yam Hill Eiver is navigable to McJklinnville during high water. The county contains 
ibout five hundred square miles, nearly all arable land. 

MAHKET FACILITIES AND COST OF TUANSrOUTATION. 

The Columbia Eiver forms the northern boundary of Oregon, and is navigable to the 
Willamette, one hundred miles from the sea, at all seasons of the year, for sea-going 
vessels. Above the Willamette it is navigable by regularly established lines of river 
steamers to Wallula, a distance of two hundred and forty miles, with two interrup- 
tions, one of six miles at the Cascades, and one of foui-^fceen miles at the Dalles, where 
portages are made by means of railroads forming connections with the boats. Abovo 
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Walliila the Columbia and one of its tributaries, the Snake Kiver, is navigated to Lew- 
iston during periods of high water, a point in Idaho Territory at the base of the Bitter 
Root Mountains, and over four hundred miles from the ocean. 

The Willamette River is navigable to Portland, twelve mUes from its mouth, for 
ocean steamers and sea-going vessels ; and above Portland for river steamers as high 
as Harrisburg at all seasons, and during high water as high as Eugene City, a distance 
of two hundred miles from Portland, by the course of the river. The Yam Hill and Tua- 
latin Rivers, tributaries to the Willamette, flowing from the west, are navigable during 
periods of high water to the interior of large agricultural districts situated in Yam Hill 
and Washington Counties. 

The business of that part of Oregon drained by these waters employs about 
thirty river steamboats. All points of the Columbia from the Dalles down, and 
on the Willamette from Salem down, are in daily communication with Portland. San 
Francisco is the principal market for the products of the Willamette Valley, although 
a large trade exists with British Columbia and the lumbering districts of Puget Sound, 
and cargoes of wheat, flour, and other Oregon products are often shipped to the Sand- 
wich Islands, China, Australia, South America, New York, and Liverpool, direct from 
Portland. Farmers, as a rule, dispose of their crops to the mills located in their own 
neighborhoods, or to dealers in Portland who ship to foreign markets on their own 
account. 

The price of most farm products in the Williamette Valley is regulated by the con- 
dition of the foreign markets. Those markets, however, are numerous, embracing all 
the seaport towns in all the countries bordering the Pacific Ocean, so that notwith- 
standing wheat may be low in Liverpool, it might be high in China ; or, if low in both 
these, it still may be high in South America. The outlet to the sea enjoyed by the re- 
gion of country drained by the Columbia and its tributaries gives it an advantage 
in this respect over the sections in the interior of a continent. 

The Umpqua Valley has less adva,ntages in the way of marlcets for produce than 
the Williamette. Although the river is navigated for a short distance, and affords a 
means of access for goods and merchandise to supply the wants of the people, yet as a 
route of transport.ation for getting to market heavy crops it has thus far proved in- 
sufiicient. Improvements, however, are being made in the river, and, with the expendi- 
ture of some capital in that way, the facilities for getting the croi)s of the Umpqua to 
sea will be very much improved. Rogue River Valley is situated still further from the 
seaboard than the Umpqua, and being entirely without navigable water of any kind 
its only market is among the mining population in that part of Oregon and northern 
California. The mines, however, furnish a good market as far as it goes. They have 
been sufiicient to build up quite large and prosperous communities in the farming dis- 
tricts depending on them. Stock-raising has become the principal reliance of these 
two valleys in Southern Oregon. Stock dealers from California, Nevada, and Idaho 
visit them regularly every year, and buy up the surplus of all kinds, paying cash for it, 
thus giving the farmer a market at his ow^n door for everything that can be driven 
away. His bacon and wool, of which the product is quite large, can be sent to market 
much easier than heavy grain crops, when transportation is expensive. Douglas 
County, in the year 1869, realized from the sale of its surplus live stock, bacon, and 
wool, $600,000 in gold. The people of Coos and other counties situated in the south- 
western part of the State, on the coast, transact their business entirely with San Fran- 
cisco. Coos Bay is the principal harbor ; lumber and coal the principal exports. Farm- 
ers in this neighborhood have a home market for their produce, and, notwithstanding 
the richness of the soil and the large amount of farming land, the area under cultiva- 
tion is so small that the coal mines and lumbering establishments import every year 
large quantities of flour to supply their wants. 

In Eastern Oregon the farmers have a home market in their own mining camps and 
new settlements, and those of the Territories of Idaho and Montana. Consequently, 
prices rule higher than in Western Oregon, except in Uve stock, in which there is very 
little if any difterence. The distance from the seaboard makes it somewhat expensive 
to market a crop in that direction ; but, owing to the large number of persons employed 
in the mines, and the smaU number of farmers, there is very rarely a surplus of farm 
product. Live stock flnds a market not only in the mining districts, but in the sur- 
Bounding States and Territories and in British Columbia. 

PRICE OP FARMING LANDS. 

In Western Oregon farms are of large size, generally 640 acres, often twice that num- 
ber; a natural result of the policy adopted by the general government toward the 
early settlers. The settlements of the Willamette VaUey cover an area about equal to 
the State of Connecticut, but its population is only about 75,000 or 80,000. As a mat- 
ter of course only a small proportion of the land is under cultivation. Land is cheap, 
because there is so much of it in proportion to population. To furnish the data from 
wliich an estimate may be made of the average price of farming lands, recourse is had 
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to the books of the Board of Immigration, and of a prominent firm of real estate agents 
in Portland. 

On the books in the office of the Board of Immigration there are twenty-five farms 
offered for sale, at prices ranging as follows : One at $25 per acre ; three at ; one at 
$19 25 ; one at $14 25 ; one at $13 ; one at $12 ; two at 1 1 1 50 ; one at $10 ; two at $9 50 ; 
two at $9 25; three at $7 50; one at $6 66; two at $6; one at $5 75; two at $4 50; 
one at $3 50 ; average, $10 94. 

The books of the real estate agents exhibit tvv enty farms for sale in Mnltnomah County 
at an average of $11 per acre, and twenty in Clackamas County, at an average of $8 per 
acre ; highest price, $27 50 ; lowest $3. In Yam Hill County the same firm has ten farms 
for sale at an average price of $7 per acre ; highest, $18 ; lowest, $4 ; and in Washing- 
ton County they have forty-two farms, at an average rate of $7 50 per acre. The pre- 
ceding figures represent the value of farming lands in the northern and central part of 
the Willamette Valley as nearly as it is possible to arrive at it. Unimproved timbered 
lands throughout the same region are held at from $1 25 to $4 per acre, except imme- 
diately around the city of Portland, and perhaps some other towns, where the rapid 
erowth of the town and the increasing value of town property give a value to adjacent 
lands for homestead and other purposes, much higher than for mere farming purposes. 
The wide range in the prices of the foregoing list is to be attributed mainly to difference 
in improvements. Of course, costly improvements add very much to the rate per acre, 
while a farm with cheap and temporary improvements is offered at a price but little if 
any above the value of wild land. The distance from navigable water and facilities for 
marketing are also considerations that go to make up the value of a farm. No data are 
at hand from which to get an average of the price of land in other parts of Oregon, but 
it is confidently believed that nowhere will it exceed the prices embraced in the forego- 
ing list, and in most places it will fall below it. 

GOVERNMENT LANDS. 

The largo valleys of Western Oregon were settled at first under the donation law of 
1850, which gave to each man of a family 640 acres of land, and to every single roan 
320 acres, in consideration of occupancy and cultivation for a period of years. This 
law expired in 1854, but was in force long enough for the finest lands in Western 
Oregon to be taken by settlers under its provisions. The pre-emption and homestead 
lawe of the United States were afterward extended and applied to Oregon, which 
enabled subsequent settlers to obtain 160 acres each, so that the prairie lands of the 
three principal valleys are at the present time about all occupied. While such 
are the leading facts relative to the prairie lands of the valleys, there are still 
good government lands to be had among the foot-hills each side of the valleys 
and on the slopes of the mountain ranges. These slopes and valleys are more 
or less timbered, the uplands generally with fir, pine, and cedar, and the val- 
leys and creek bottoms with a growth of ash, alder, maple, and underbrush. The 
quality of the lands, even on the high ridges, is superior to the average farming 
lands of New England, and on the bottoms it is equal to any land in the world. The 
amount of land of this description in Western Oregon still vacant and subject to be 
taken under the homestead and pre-emption laws is greater tlian that comprised 
within the whole State of Massachusetts. There are several localities near the coast 
where several hundred families could settle in a body, on lands of the best quality, in 
a section and climate adapted to the growth of all classes of farm products except 
corn. 

In Eastern Oregon the amount of government land still vacant is very large. The 
section of country known as the Klamath Lake region, in the southwestern corner of 
Eastern Oregon, is as large as the State of Rhode Island. About half of it is the finest 
kind of arable prairie land, the remainder good grazing and timber lands, all well 
watered. This entire section of country does not now contain over forty or fifty set- 
tlers. In the northern part of Eastern Oregon is a strip of high, rolling prairie land, 
ten or fifteen miles wide, skirting the northern base of the Blue Mountains, and extend- 
ing from the Cascade Mountains to the eastern line of the State, a distance of one 
hundred and fifty miles. It is reasonably well watered; timber convenient on the 
adjacent mountains, and well adapted to grain-growing, grazing, and dairying purposes. 
Its present number of settlers is very small. Vacant lands in large quantities are still 
to be obtained in Grande Roude, John Day's, Harney Lake, and Deschutes Valleys, in 
addition to which there are hundreds of small valleys distributed throughout the vast 
territory known as Eastern Oregon, containing bottom land of the finest quality for 
farming, and hill and table land unsurpassed for stock-raising purposes. 

The great majority of the vacant lands in Eastern Oregon stiD belongs to the gov- 
ernment. The exceptions are, in the case of the State of Oregon, which has located 
several large tracts under acts of Congress, granting lands for certain specific purposes, 
and grants given to two different military road companies of alternate sections for 
three miles each side of their respective roads. The land inuring to the roads under 
these grants is private property, and will be sold at whatever it will bring; that 
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belonging to the State is for sale, under an act of the legislature, at $2 per acre, .and 
the reserved sections of government lands within the limits of the wagon road grants 
are subject to homestead settlement at the rate of eighty acres to each settler. All 
other government lands can be taken at the rate of one-quarter section, or on© hun- 
dred and sixty acres to each settler. 

There are three land offices in Oregon for the transaction of business connected with 
the disposal of government lands : one at Oregon City, in the Willamette Valley ; one 
at Roseburg, in the Umpqua Valley ; and one at La Grande, in Grand Ronde Valley. 

STOCK RAISING. 

The facilities which exist in Oregon for raising stock have been mentioned hereto- 
fore in connection with the soil and climate. But in order to illustrate those facilities 
more clearly, reference is had to the statistics of the government contained in the 
census reports of 1860 ; and a comparison drawn between the cost of raising stock in 
Oregon, on the northwest coast, and in Maine, on the northeast coast of the United 
States, both States being situated in about the same latitude. Maine produced, in 1860, 
975,716 tons of hay, feeding 890,148 head of stock, embracing horses, cattle, and sheep. 
Oregon, the same year, produced 26,441 tons of hay, feeding 267,025 head of stock. 
The average consumption of hay for each animal in Maine was 2,197 pounds, against 
197 pounds consumed in Oregon." Estimating the hay to be worth $6 per ton, the cost 
of wintering an^animal in Maine was $6 59 ; in Oregon, 59 cents, a difference of $6 per 
head. The animals in Maine were worth $15,437,533, or $17 34 each. The stock in 
Oregon was worth $6;272,892, or $23 49 each, a difference of $6 15 per head; to wMch 
add the difference of $6 for feed, and the result is $12 15 net value in favor of each 
head of stock owned in Oregon that year, over and above the net value of each head 
owned in Maine. 

The difference would be greater even than this if the expense and labor of housing 
and feeding out the hay were taken into account ; and when it is remembered that hay 
does not constitute the entire feed of stock in cold climates, but that grain, straw, 
rutabagas, &c., form an important item, the disadvantage under which Maine labors 
appears stiU worse. The discrepancy is not so great in the case of some of the States 
of the Mississippi Valley ; but even there it is an undetermined question whether the 
cost of raising stock does not exceed its value when ready for market. 

The following are the prices of live stock in the Willamette Valley, April }, 1870, as 
near as can be ascertained : Saddle horses, $80 to $100 ; ordinary work horses, suitable 
for farm work, $100 to $125 ; stage horses, $100 to 150 ; draught horses, $150 to $200 ; 
good carriage horses, $200 ; team mules, $250 to $350 a pair ; work cattle, per yoke, 
(an average,) $100 ; milch cows, $40 to $50 for good ones ; two-year old heifers, $20 to 
$30 ; yearlings, $12 to $15 ; sheep, $1 50 to $2 50 ; beef cattle, per pound, net, 6^ to 7 
cents'; fat hogs, 7 cents ; mutton sheep, $2 50 to $3 50 apiece. In other parts of the State 
prices do not vary materially from the foregoing, except that in and around the min- 
ing camps they are a little higher. 

To give an idea of what is now being done in this branch of industry we append au 
extract from, an article on the " Resources of Oregon," written by the editor of the 
Portland Evening Commercial, a gentleman thoroughly informed on the subject ot 
which he writes : 

"Much attention is given to the breeding of thoroughbred and good-blood stock in 
Oregon, horses, cattle, sheep and hogs, and in the eastern division of the State to the 
breeding of fine mules also. Noted sires and dams have been brought from Kentucky 
and other States to improve the already good native stock of bosses, and from these 
have sprung splendid racers, fast trotters and roadsters, and carriage and draught and 
work horses of such quality as to command the highest prices in the horse markets of 
CaHfomia and Nevada. Durham and other famous breeds of cattle have been brought 
from Illinois, New York, and New Jersey ; also the best breeds of Spanish and French 
Merino, CotswoM, Southdown, and other celebrated or favorite sheep from Vermont, 
New York, England, and Australia, for wool and mutton both ; and Chester White 
Essex, and Berkshire hogs are to be found throughout the State, imported direct from 
England or the East." 

MINERAIi RESOURCES. 

The first gold mines were discovered in Oregon in 1850, in Jackson and Josephine 
Counties, in the southern part of the State. Some years afterward quite extensive 
placers were opened in Douglas County on the tributaries of the Umpqua River. All 
these yielded immense returns for the first few years, and afforded employment to a 
considerable proportion of the gold-hunting population that found its way to the Pacific 
coast in the early times of California. At the present time these placers, although 
skimmed over and stripped by the labors of more than half a generation of theiu 
surface wealtli, still form no insignificant part of the natural resources of the State. 
Fully one-fourth of the population of those districts is engaged directly in the occu-; 
pation of mining, and not less than three-fourths are dependent in some way, directly 
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or indirectly, on tlie annual yield of the placers for their success in business. The yield 
of gold from the mines of Southern Oregon for the past ten years cannot fall short 
of an average of one million dollars per annum. It is a cash market at home for the 
farm and dairy products of almost the entire southern part of Western Oregon. A 
season of uncommon depth of snow in the mountains, and consequently of high water 
in all the creeks and streams during spring and early summer, makes flush times, not 
only with miners themselves, who rely on the fall of snow or rain to fill their ditches 
and carry on their washings, but to the farmer, merchant, and mechanic, who supply 
the miner with the necessaries of life. Ten years ago it was said that these mines 
were exhausted, but they have yielded ton million dollars since then, and still hun- 
dreds of men find profitable employment in working them. New placers are found 
occasionally; old ones that had been carelessly skimmed in the feverish haste of the 
early mining days are being reopened, and often made to yield as well as at first by 
means of better appliances for saving the gold. 

Gold mines were discovered in Grant and Baker Counties, in Eastern Oregon, in 1861, 
and have been worked continuously every year since then. Like the mines of Southern 
Oregon, they are mostly placers located on the bars, banks, and in the beds of streams, 
and depend on heavy snows in the mountains and an abundance of water for success- 
ful working. They furnish constant employment to something like two thousand 
men. Like the mines of Southern Oregon, titiey are said to be worked out j still they 
ship to San Francisco every year over a million dollars in gold dust. 

There can be no doubt that the cream of the placer mines has been taken. Rich 
strikes, once common in all the mining districts, are now of very rare occurrence. Big 
fortunes are not made in a day in the mines any more than they are anywhere else ; 
but still, laboring men find profitable employment in them. Industry and economy 
are all that are necessary in mining, as well as other avocations, to acquire substantial 
competence. 

Coal mining is carried on at Coos Bay to a considerable extent. The principal vein 
at that point extends along a ridge bordering the bay, convenient of access for twelve 
or fifteen miles, and is being worked at present by two companies. The coal is a good 
quality of soft or bituminous coal, and finds ready sale in San Francisco. Vessels are 
constantly loading at the mines and departing for that market. The coal deposit has 
been worked about fifteen years, and promises to be inexhaustible. Coal of the same 
variety has been found in large quantities at several other points on the coast. At 
Port Orford and Yaquina Bay attempts on a small scale have been made at mining 
and marketing it, generally with indifferent success, for want of sufficient capital. 
Near St. Helens, on the Columbia River, an extensive bed of coal has been discovered, 
and a small amount of work done toward opening and developiug it. Deposits have 
also been found in Clackamas, Clatsop, and Tillamook Counties, as well as m the adjoin- 
ing counties of Washington Territory, all of which promise, from their extent, quality, 
and conveniences for shipping, to afibrd profitable employment for labor and capital at 
no distant day. 

Extensive beds of iron ore exist at several points in the northwestern part of the 
State. At Oswego, six miles above Portland, on the banks of the Willamette River, 
the Oregon Iron Company has erected works for reducing tlui ore of an extensive de- 
posit in that neighborhood. The works of this company, although of small capacity, 
have supplied the foundries of the State with pig iron for the past three years, and 
shipped considerable quantities to the San Francisco market besides. The iron is of 
very fine compact grain, superior for most kinds of work to the best Scotch pig. 

Notwithstanding the value to the State of its gold placers, and the attractions they 
may have formed to previous, immigrations, there can be no question now but that the 
future mineral we£^th of Oregon is in its resources of coal and iron now hidden in the 
mountain ranges. Taken in connection with the great productiveness of the soil, the 
great quantity of timber on every hand, and other conditions that adapt the State to 
general manufacturing purposes, this vast supply of mineral wealth assumes a peculiar 
importance. 

]MANUrACTUIlING INTERESTS. 

In the various branches of manufacturing industry Oregon has barely made a com- 
mencement, notwithstanding her great capacities in that line. The leading manufac- 
turing establishments now in operation are six woolen mills, located as follows : One at 
Oregon City, one at Salem, one at Brownsville, one at Dallas, one at Ashland, and one 
at the Dalles ; an oil mill at Salem ; a paper mill at Clackamas, together with quite a 
large number of flouring mills. The Willamette woolen mills, located at Salem, the 
oldest and largest of that class of establishments, consume annually about 400,000 
pounds of wool and employ in the neighborhood of one hundred hands regularly. 
The blankets, flannels, cassuneres, and other goods made by this and similar establish- 
ments in the State have been put on exhibition in eastern cities repeatedly, always 
eliciting the highest praise, and frequently taking premiums at the industrial fairs of 
other States. The cost of manufacturing these goods is low enough to cause them to 
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enter very largely into general use not only in Oregon bnt in Idaho, Montana, and 
Washington Territories, excluding to a great extent imported goods from these 
markets. 

The Pioneer Oil Mill, at Salem, manufactured 60,000 gallons of linseed oil last year, 
and expects to turn out 100,000 gallons in 1870. It is in contemplation to establish a 
linen factory in connection with the oil mill, as farmers are turning their attention to 
flax growing. It may reasonably be expected that this branch of manufacturing m- 
dustry will become an important one in a few years. 

The Clackamas Paper Mills are confined to the manufacture of straw, manilla, hard- 
ware, and news paper. The mills have a capacity of two thousand pounds per diem 
with twenty-five hands. The ordinary running force is from twelve to fourteen hands, 
producing one thousand pounds of paper per day, of an excellent quality, whicli finds 
ready sale Ln a home market. 

Among the large flouring mills of the Staie may be enumerated the Standard Mills, 
at Milwaukee, the Imperial Mills, at Oregon City, the Salem Mills, at Salem, and the 
Magnolia Mills, at Albany. These have a capacity of 300 to 500 barrels of flour every 
twenty-four hours. A great many others scattered throughout the farming districts of 
the State, of smaller capacity, supply the necessary facilities for converting into flour 
and marketing the wheat crops of their respective neighborhoods. The estimation in 
which Oregon flour is held in San Francisco may be inferred from the following extract 
taken from a late number of the Commercial Herald, of that city : 

"The arrivals of flour and wheat from Oregon continue liberal, as will be found else- 
where detailed. The better brands of extra which reach us fr'om our sister State enter 
largely into the local trade of the city. Many of our bakers, hotels, and large consum- 
ers give it a preference over all others, simply by reason of its strength, having more 
gluten, and therefore requiring more water in its preparation, making a larger loaf, and 
consequently esteemed more profitable.'^ 

Among the minor but equally important branches of mechanical and manufacturing 
industry are sash, door, and other wood- working shops, tanneries, distilleries, carding 
machines, foundries, and machine shops ; all of these calculated merely to supply the 
local demands. The iron foundries and machine shops of Portland have excellent 
facilities for supplying the wants of the country with aU articles in that Hno, but noth- 
ing is manufactured for export. 

The resources of the State in timber, iron ore, and coal, together with the wonderful 
fertility of its soil and the great amount of water power, should make Oregon a great 
manufacturing State. The climate is adapted to wool-j>Towing to a degree equal if not 
superior to that of any other State, yet frilly one-half the wool crop goes to San Fran- 
cisco to market every year, notwithstanding the manufacture of woolen goods has 
received more attention from the people than any other class of manufactures. The 
few small tanneries at work la diflerent parts of the State do not near supply the coun- 
try with leather. Large numbers of hides are shipped to San Francisco annually,, and 
leather for the ordinary wants of the people imported, which by the introduction of 
labor and capital could be made at home ; for the hemlock and other bark produced in 
enormous quantities in the Oregon mountains have no superior for tanning purposes. 
Almost aU the agricultural implements in use are imported from New York, yet all the 
raw material is here in great abundance for their manufactui'e. 

The growth of the country and the expansion of the agricultural interest from year 
to year increase the demand for nearly aU manufactured articles; but, like all new 
countries in this respect, manufactures are of slow growth, and must wait for the 
necessary capital to be accumulated, or the introduction of it from other quarters. 

LUMBERtNG RESOURCES. 

It has already been stated that the mountain ranges of Oregon are heavily tnnbered. 
But that term, in the sense in which it would be used in nearly all the Eastern States, 
conveys no adequate idea of the immense forests which clothe the Cascade and Coast 
ranges of mountains. The principal lumbering establishments are located on the Co- 
lumbia River, below the junction of the Willamette, and at various points on the coast, 
where inlets, bays, and arms of the sea provide safe anchorage for small craft, and 
where the forests are easy of access from navigable waters. In the interior of the State 
are many small mills erected for the purpose of supplying their own immediate neigh- 
borhoods, conducted solely with reference to that object. 

The varieties of timber adapted to general lumbering purposes are the red, white, and 
yellow fir, cedar, spruce, hemlock, and in some parts of the interior pine and larch. 
The yellow fir is the main dependence for all purposes requiring strength and elasticity. 
It enters into general use for building, fencing, bridges, wharves, piles, snars, and ship 
timber. Cedar is used for finishing material, for posts, and in foundations where it 
will come in contact with the ground, on account of its durable qualities in such situa- 
tions. An excellent quality of ash is obtained along the streams and on the low kinds 
in Western Oregon, suitable for many different mechanical purposes ; but there is no 
hickory or other timber suitable for wagon or carriage work. All that kind of timber 



FACTS CONCERNING OREGON. 



599 



nsed is imporfced from the Atlantic seaboard, altliough oak of a fair quality can be pro- 
cured in places. Maple and alder are abundant, and of good quality for cabinet work, 
for which they are used almost exclusively. 

Lumber, like other Oregon products, finds its principal market at San Francisco and 
in the southern part of California. The agricultural portions of that State are desti- 
tute of timber. The cities and coast valleys, particularly, rely entirely on the saw- 
mills of Oregon and Washington Territory for building, fencing, wharf, bridge, and 
.ship timber. In addition to San Francisco, a large market for Oregon lumber exists at 
the seaports of Mexico, South America, Sandwich Islands, China, Japan, and Australia. 
Cargoes of lumber have been shipped from the Columbia River to New York and Liv- 
erpool with profit. Consideriug the rapidly increasing demand for lumber and timber 
of all descriptions at all these places, it is safe to presume that the market for Oregon 
himber will continue to be good ; and considering the approaching scarcity of the arti- 
cle in what has been hitherto considered good timber countries, the great supply in the 
forests of Oregon and Washington Territory, together with the natural advantages 
for marketing commanded by lumbermen there, will put all thought of serious or dan- 
gerous competition out of the way. 

Extensive lumbering estabhshments are now in operation at the following places on 
the coast of Oregon, commencing at the southern boundary of the State, and going 
north : EUensburg, at the mouth of Rogue River ; Port Oi-ford, Randolph County, at 
the mouth of the CoquiUe ; Coos Bay, the mouth of the Umpqua and Yaquina Bay. 
Coos Bay is the principal one of these points, partly on account of its lumber trade and 
partly on account of its coal. The two together have been the means of building op 
quite a considerable commerce, although the population is small. There are three large 
mills in operation there, having a joint capacity of 75,000 feet of miscellaneous lumber 
every ten hours when in ordinary running order. They are aU driven by steam. The 
mill owners have their own vessels, specially constructed for the purpose of transporting 
their own lumber to market. About 20,000,000 feet are shipped from this place ©very 
year. Notwithstanding the drain upon the timber on the shores of the bay, carried on 
at this rate for the past ten or a dozen years, the supply is still large enough to offer 
inducements for the erection of other miQs of larger capacity and power than any of 
those now at work. 

At Portland there are three mills in operation, having a joint capacity of 45,000 feet 
in ten hours. Their business is confined to the manufacture of lumber for the local 
market. The machinery consists of the ordinal^ double circular, edgers, trimmers, 
lath saws, slab saws, and the necessary planing and other dressing machinery to meet, 
the wants of the market for dressed lumber, all driven by steam power. Their logs 
cost $5, coin, per M., delivered in the boom at the mills. Labor costs them, in gold, 
$4 dollars per day for head sawyer, $5 for hands with the planing and dressing machin- 
ery, and from ^2 io $3 for all other classes of labor. They receive for lumber the fol- 
lowing rates, (April 1, 1870:) Street lumber, $11 to $12; miscellaneous rough lum- 
ber, ^14 to $lb ; flooring, $26 to $28 ; siding, $20 to $21 ; miscellaneous lumber, dressed, 
from $20 to $31 — all in gold. These rates include the delivery of the lumber to my 
part of the city. The three mills turned out the past year about 7,600,000 feet of lum- 
ber of all grades, all of which was consumed in the city. 

On the Columbia River, below the junction of the Willamette, there are a number 
of small mills in operation. Two of the largest have a capacity of 15,000 feet per day 
each. The others average from 3,000 to 10,000 feet per day. One is now in the course 
of construction at the mouth of the river calculated to cut from 40,000 to 50,000 feet 
every ten hours. A smaU part of the lumber made on the lower Columbia is consumed 
at Portland ; the bulk of it goes to San Francisco, China, South America, the Sand- 
wich Islands, and Mexico. The expenses of running a sawmill on the Columbia are a 
little less than at Portland. Logs costless by $1 or ^1 50 per M., and the cost of labor is 
somewhat less, particularly unskilled labor. The mills are generally located on the bank 
of the river, or a navigable slough or tributary, for the convenience of shipping the lum- 
ber, as well as for getting the logs to the mills economically. The price of lumber at 
these mills is always determined by the San Francisco price, that being the principal 
market. Freight to San Francisco, by sailing vessels, is now $6 per M- ; the San Fran- 
cisco price for miscellaneous rough lumber is $16, leaving the lumberman $10 as the 
net price of his lumber at the niill. Lumber, like all other commodities, fluctuates 
more or less at the leading markets ; the prices are now " down." From $20 to $22 is 
about the highest range in San Francisco for common lumber when the market is 
active and prices up. 

The saw-mills of the Columbia, like those of other places in Oregon and Washington 
Territory, use the double cu'cular, and the usual edging, trimmiog, and dressing ma- 
chinery, driven in some cases by water and in others by steam powder. Taken in the 
aggregate, they manufacture atid send to market every year a large quantity of lum- 
ber of every grade. The sloping hill sides, descending to the banks of the river on both 
sides from the WUlamette to the sea, a distance of a hundred miles, are clothed with 
a dense, compact growth to the water's edge, of all tihe varieties of timber common 
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to the northwest coast. Experienced lumbermen estimate that the timber within one 
mile of the navigable waters of the Columbia, suitable for saw-logs, cannot be exhausted 
by the saw-miU force now in operation during the present generation. A hundred 
thousand feet of lumber have been taken from an acre of ground, and it is not uncom- 
mon for six to eight thousand feet to be obtained from a single tree. The usual ra.t.o 
of stumpage is 50 cents per M. when logs are obtained in that way. Generally mill- 
owneic buy the lands, and have the logs delivered by contract. The method adopted 
for getting the logs to the mills is to haul them to the water^s edge on wheels from the 
place of cutting, generally not over a few hundred yards ; then after getting them into 
the water they are made into rafts to be floated to the mill, if down stream, or towed 
by a small tug, if they are to go up stream. Timbered lands well situated for logging 
purposes are held at $8 to $15 per acre. Within three miles of the river government 
lands can be obtained in any quantity. 

nsHErwiES. 

The salmon is the principal fish of Oregon waters. It is noted among the most de- 
licious of its species in any part of the world, and it is so plentiful in its season that it 
has constituted the principal article of food for the Indian tribes of the country from 
time immemorial. It enters largely into general consumption as an article of diet 
with the present population during the spring and summer. The salmon fisheries of 
the Columbia River have become an important branch of Oregon industry. Until 
within the last few years they were worked almost exclusively by Indians and half- 
breedjs, producing a few barrels of fish annually, to be exchanged for a few necessary 
supplies. Now they engage the attention of capital amounting to many thousands pf 
dollars and the labor of several hundred men. 

The heaviest business is done by the canning establishments, of which there are 
four, employing in the aggregate about two himdred men during the busy season, and 
from eight to ten each during the remainder of the year. 

the process of canning salmon has been lately introduced. It consists in cooking 
and seasoning the fish for the table, after which it is put, while hot, into tin cans con- 
taining one or two pounds, and hermetically sealed. The cans are then packed lq cases 
of two dozen two-pound or four dozen one-i>ound cans in a case for shipment. There is 
but little local demand for the article thus prepared, on account of the large supply 
and low price of fresh salmon. But it has been introduced into foreign markets with 
great success. 

Export statistics show that San Francisco received from the Columbia River, during 
the year 1869, 92,130 cases of canned salmon. Two dozen cans to the case would 
amount to 531,120 cans, shipped to San Francisco alone. A considerable portion of 
this, however, was forwarded to Ne^v York City. The estimate of persons intimately 
acquainted with the business is that the product of canned salmon for the year 1869 
would reach an aggregate of 800,000 cans. 

The canning houses are provided with the necessary boats, nets, and other appliances 
for catching the fish, and generally rely on their own catch to supply the cannery, al- 
though the practice is obtaining of buying fish from others who carry on fishing on a 
small scale without sufficient capital to conduct the canning business. The price paid 
in such cases range from 20 to 30 cents each. The average weight of the Columbia 
River salmon is from 20 to 25 pounds. 

Aside from the canneries about one hundred men are engaged in salmon fishing, gen- 
erally in parties of from two to six, who have their own nets, boats, and tackle, and 
carry on business either to supply the Portland market with fresh fish, or salt and can 
their fish to be marketed in Portland, whence it is shipped to San Francisco or to the 
Sandwich Islan^is. During the year 1869 the shipments of salted saknon to San Fran- 
oisco amoimted to 3,792 barrels and 4,744 half barrels. The usual price of salted 
salmon at Portland is $9 to $10 per barrel. 

The fishing season commences about the first of April and continues until the last of 
July. There is usually a fall run of salmon, but the fish are not so good as the spring 
run. 

Sturgeon, tom-cod, flounder, and smelt are very plentiful in the Columbia, and 
mountain and brook trout in all the small streams throughout the country. The mar- 
ket is ]ilei3tifully supplied with all these in the season. 

Oyster^shing is carried on to some extent at Shoal water Bay, in Washington Terri- 
tory, and at Yaquina Bay in Oregon. At the first-named place about 100 men are em- 
ployed in one way and another. At Yaquina Bay the number is not so large nor the 
facilities for culture so good. The oysters at both places are small but of tine flavor. 
They find a ready market at Portland and in the interior towns of Oregon, and at San 
Francisco. 

SCHOOLS. 

The school fund of this State is under tha management of a board of commissioiiers, 
consisting of the governor, secretary of state, and State treasurer, who loan the fund 
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at tlie rats of ten per cent, per annum interest, secnred by ir ortgage on real estate. 
Ihis fund amounted in 1868 to §242,228, bringing an annual interest of §24,222, to be 
distributed by law*to the several counties for common school purposes, the amoimt to 
which each county is entitled being determined by a census of its children of the law- 
ful age to entitle them to the benefit of the fund. 

Each county levies a tax yearly for common school purposes, and each school district 
is authorized by law to levy a tax, in addition, sufficient to make the schools free to 
all and to Iceep them open the entire year. This is the case in all the larger towns and 
most populous districts, 

EMIGIIAIS^T KOUTES TO OREGON. 

From all parts of the country on the Atlantic seaboard there are two practicable 
routes of travel to Oregon : 

1st. By railway, across the continent. This is much the most expeditious route of 
the two, and for emigrants for any point in the Western States is preferable to the 
other. Through tickets to San Francisco can be purchased at all the large cities of the 
Atlantic States, making the connection with the main line of road at Chicago or 
Omaha. The usual time consumed in making the trip to San Francisco is about seven 
days from New York and six days from Chicago. From San Francisco to Portland, 
Oregon, the trip is made by ocean steamer in about four days ; distance, six hundred 
and forty miles. 

2d. From New York to San Francisco by ocean steamer, via Panama. The steamers 
of the Pacific Mail Steamship Company leave New York on the 5th and 21st of each 
month ; time to San Francisco, twenty-two days. The fare by this route is somewhat 
subject to fluctuation, but always lower than the fare by railway. The rate is about 
$125 in the cabin and $65 in the steerage, both in currency. Passengers by this route 
are allowed a larger quantity of baggage free than by railway, and would not have to 
pay as high rates on extra baggage. 



AGRICULTURAL CAPABILITIES OF THE TERRI- 

TORIES. 

As civilization, with its rural industries, advances westward, the plains 
once assumed to be deserts yield rich rewards to judicious labor ; the 
barren hills, subjected to irrigation, become verdant and fruitful ; and 
the spy upon the nakedness of the land begins to wonder where are the 
western wastes, what are the spots of seeming barrenness that are 
really destined to remain forever unclad with verdure, and whether any 
portion of the Eocky Mountain domain is and must ever be absolutely 
worthless, after all the expedients of skill and energy are exhausted, the 
irrigating ditches, artesian wells, the planting of forest trees, the 
clothing of the surface with the verdure of growing crops, and the 
amelioration of good and thorough culture, it is difficult to set a limit 
to the capacity of the earth for x^roduction when subjected to the highest 
human intelligence and the most skillful practice of him who was ap- 
pointed to till and to dress it. The following notes relative to the agri- 
cultural capabilities of the Territories are desultory, but an endeavor 
has been made for reliability and truthfulness, in opposition to the enthu- 
siasm tending to extravagance so natural to the pioneer, who is a sort 
of discoverer of a new world of fruitfulness. The Department is ex- 
tending its means of observation and accurate knowledge of this great re- 
gion, and will continue to devote no small moiety of its attention to the 
capabilities and wants of the States and Territories of the Pacific Coast 
and Eocky Mountains. 

COLOEADO. 

Colorado Territory is situated between 37^ and 41^ of north latitude, 
and 102^ and 109^ of west longitude, extending north and south about 
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two hundred and seventy-eight miles, and east and west about three 
'hundred and seventy-six miles, and contains an area of Que hundred and 
four thousand five hundred square miles, or 66,880,000 acres. 

This magnificent region is divided by its physical features into three 
natural grand divisions. That portion west of the dividing range of the 
Eocky Mountains belongs to the basin of the Colorado of the West, an^d is 
but little known north of the Uncompahgre Mountains. Explorers have 
crossed it at different points, trappers and hunters have penetrated its 
defiles, and miners have prospected its hills and mountain sides; but it 
presents no civilized population, no mining or agricultural settlements 
of any extent. From the indications observed, the great mountain ranges 
subside more gradually on this side than on the eastern slope, where 
they sweep abruptly down upon the plains. The Grand, Yv'hite, Green, 
Gunnison, and other tributaries of the Colorado rush down through deep 
gorges and rocky canons, often so narrow and precipitous as to preclude 
access to the waters of these streams. Alternating with these are wide 
rich valleys, elevated plains, and small parks, mostly covered with sage 
brush or low shrubbery and grass. 

South of the Uncompahgre Mountains the western part of Conejos 
County contains a few settlements, chiefly Mexicans. 

The central or mountain division, from one hundred to one hundred 
and fifty miles wide, extends across the Territory from north to south. 
These mountains are composed of several ranges, nearly parallel in general 
direction, but curving backward and forward at every conceivable angle, 
often meeting each other and inclosing depressed areas. They vary in 
altitude from 8,000 to 17,000 feet above the level of the sea, the higher 
peaks being covered with perpetual snow. 

The axis of upheaval constituting the main continental divide" twists 
through the Territory in a serpentine course, inclosing within its convo- 
lutions minor divides of scarcely inferior altitude, separating the waters 
of great rivers. These chains often separate at a wide angle, giving 
scope to the peculiar feature of the topography of Colorado, its magni- 
ficent parks. These mountain basins vary in size from a few hundred 
acres to several thousand square miles. The largest, San Luis Park, 
South Park, Middle Park, and North Park, are situated in a line north 
and south along the central mountain belt, lying alternately on the 
east and the west side of the dividing crest. 

The San Luis Park, the most southerly and largest of the series, is 
scarcely a true park, but a large elliptical valley surrounded by the 
separating ranges of the mountain chain. The average elevation of its 
surface is about 6,400 feet above the level of the sea. Although gen- 
erally level, yet at points there are basaltic mounds, hills, and elevated 
mesas, and broad terraces elevated a few feet above the lowest level. 
Its extreme length in a direct line from Rio de Taos on the south to 
Poncho Pass on the north is about one hundred and fifty miles, and its 
gi'eatest width about sixty miles, giving an area of about six thousand 
square miles. 

It is grained by the Eio Grande and the tributaries which flow into it. 
These small streams descending from the surrounding mountains trav- 
erse the central plains and valleys, which all incline toward the Eio 
Grande, or central artery, except in the northern section. Here there is 
an isolated basin some thirty or thirty -five miles long and about twenty 
or twenty-five in width 5 into this the streams from the east, north, and 
north-west flow, depositing their waters in the chief depression, on the 
east side, where, in the spring and early part of the summer, they 
doubtless form a lake of several miles in extent. But this in the fall, 



AGRICULTURAL CAPABILITIES OF THE TERRITORIES. 603 



as the snows on the eastern range disappear, decreases nntil it is only 
tliree or four miU^s in length, and is surrounded by a marsh covered 
with a rank growth of tall grass and shrubbery. 

The streams throughout the park which descend from the mountains 
afford a means of irrigating the valleys and plains through which they 
run, with very little cost; their channels being cut but a few feet below 
the surface level, the water is easily turned wherever desired. Doubt- 
less a large portion of the elevated plateaus bordering the Rio Grande 
may be irrigated from this stream, but this will require a considerable 
outlay in constructing the acequia madre^ or mother ditch, which will of 
necesvsity be several miles in length. But this would bring into use a 
large body of excellent land which cannot be otherwise irrigated. 

The surrounding mountain sides present a broad fringe of timber, 
chiefly pines, fir, and aspen. Along the borders of the larger streams 
at various points are growths of cotton-wood. Wheat, oats, barley, and 
potatoes, turnips, onions, cabbages, &c., grow finely and produce abun- 
dant crops. Indian corn can be raised to a limited extent, yet it will 
never prove a remunerative crox) in this valley or park. The smaller 
firuits, as strawberries, raspberries, gooseberries, currants, &c., grow and 
produce well, and the region may perhaps be adapted to apples and 
cherries, but the peach will scarcely mature its fruit. 

The foot-hills and mountain slopes are covered with a luxuriant growth 
of nutritious grasses, which afford a rich pasturage during the entire 
year for cattle and sheep. And as but little snow falls during the win- 
ter, stock can be pastured the year round without other food. No better 
place for dairy production can be found in the West than in these parks 
and mountain recesses and valleys. 

The most remarkable feature in this unique region is a circular depres- 
sion in its central part, twenty miles in diameter, resembling the crater 
of an extinct volcano. It is surrounded by a circular wall or "barranca" 
five hundred feet high, composed of lava, pumice, calcined time, meta- 
morphosed sandstone, vitrified rocks, obsidian, and other volcanic pro- 
ducts. This barranca is perforated by the Rio del Norte, Culebra, and 
Castella Rivers ; corrosive forces have also in some places broken it into 
hills. The bottom of this crater is filled with soils resulting from the 
abrasion and disintegration of the various strata brought down by the 
streams ; it is of surpassing fertility, and thoroughly drained by under- 
lying peat. Access to this park is gained by natural passes through the 
mountain rim. From a pamphlet entitled " The Geography, Descrip- 
tions, and Resources of Central and Southern Colorado," published by 
the Board of Trade of Southern Colorado, the following statistics in re- 
gard to San Luis Park and Arkansas Valley are obtained. It contains 
a population of 15,200, mostly of Mexican and mixed bloods of a very 
primitive and unprogressive character. About 8,000 acres have been 
brought under cultivation, according to the rude processes practiced by 
such people, and represent with their improvements a cash value of 
about $80,000. For irrigating canals nearly $ 18,000 have been expended, 
a sum which, considering the great natural facilities presented, repre- 
sents quite a fertilizing power. The live stock owned in Costilla and 
Conejos Counties, which include the park, embraces 10,000 cattle, 260,000 
sheep, 2,000 hogs, and 2,000 horses and mules, worth in the aggregate 
$1,000,000. During the year 1869 the crops included 7,000 bushels of 
corn, averaging twenty -three bushels per acre, 24,000 bushels of smaller 
grains^ averaging forty-seven bushels per acre, and 7,0tf0 bushels of pota- 
toes. Of wool 500,000 pounds were produced, and of butter or cheese 
iieaily 10,000 pounds, worth in all over $100,000. The average cost of 
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subsisting cattle is reported at $1 75 per annum, and sheep 25 cents. 
The value of farming implements was $14,000 ; lumber was manufactured 
to the value of $17,000. Merchandise weighing 550,000 pounds was 
imported, the freight charges amounting to $50,000. One thousand 
dollars' worth of articles was manufactured at home. The gross sales 
of inerchandise were $300,000. 

The other great parks, stretching northward to the Wyoming boun- 
dary, reproduce the main features above detailed with minor variations. 
The South Park, sixty miles long by thirty wide, on the east side of the 
main continental divide, contains the head- waters of the Arkansas and 
South Platte Elvers. It is thought to surpass the other parks in beauty 
and sublimity, but its greater altitude and its more northern latitude 
render it less available for agriculture than San Luis Park. As a graz- 
ing region it cannot be surpassed, having especial advantages for sheep 
raising. Wide areas of prairie, the richness of which needs only a 
higher temperature and a more copious rain-fall to develop great values, 
extend to the foot-hills of the mountain ranges, the heavily wooded slopes 
of which are overtopped by peaks of perpetual snow. It is well wa- 
tered for purposes of irrigation, and contains large tracts of valuable 
timber. Its mineral deposits have attracted a large immigration. The 
pass through the dividing ridge between the head- waters of the Grand 
and South Platte Elvers is 11,200 feet above sea level. The mountain 
streams are well stocked with trout. 

Middle Park, next northward on the opposite or west side of the 
great divide, is drained by the affluents of the Colorado of the West. 
It is seventy miles long by fifty wide, divided by ranges of hills into 
three subordinate b^^sins. Its scenery is less romantic than that of the 
South Park, though the great peaks of the Territory, Long's Peak, Gray's 
Peak, Mount Lincoln, and other snow-capped mountains encircle it. Its 
agricultural character has not been tested, but the analogies of position 
seem to indicate that it is fitted mainly for stock-raising. North Park, 
again alternating its position on the main continental " divide," extends 
to the north line of the Territory, and within forty miles of the Union 
Pacific railroad. It gives rise to the North Platte Eiver, and other 
streams well stocked with trout. Its sage brush, bulfalo grass and 
wooded hill-sides offer great attractions for wild game, which is found 
by the hunter in great profusion. It is stated that its valleys abound 
in small fertile tracts available for immediate agricultural settlement, 
but its capacities in this respect will scarcely be found equal to those of 
the more southern parks. A mining immigration has already been 
inaugurated, and some of the smaller valleys have been settled for 
farming j)urposes. A great number of smaller parks, miniature repro- 
ductions of the foregoing, are found in the mountain region, giving 
scope for a considerable amount of agricultural enterprise. 

The third grand division includes that portion of Colorado east of the 
Eocky Mountains, projierly known as the "Plains," and is subdivided 
by its chorographic featui'es into two basins, the South Platte and the 
Arkansas Valleys. The Platte Yalley, tdl lately, has indicated greater 
mineral than agricultural resources, but the advent of a progressive 
class of immigrants from the States to the eastward has developed an 
unexpected value of cultivable and grazing land. Many fine bottoms 
have been found immediately available, while a still g/ eater surface is 
reclaimable by irrigation at no great expense. Its agricultural products 
amounted to mens than half the entire aggregates of the Territory in 
1867^ and were doubled the following year, the whole Territory advanc- 
ing only fifty per cent. Crops of sixty bushels of wheat, and of two 
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hundred and fifty bushels of potatoes are frequently reported. The 
averages, however, are much less than these figures, and may he ex- 
pected to decrease as the virgin freshness of the soil is exhausted. 
Melons and vegetables are superior in size, quality, and productiveness. 
The irrigated gardens of this section produce cabbages weighing from 
fifty to sixty pounds, potatoes from five to six, onions from two to three, 
and beets from ten to fifteen pounds. Scarcely a beginning has been 
made to the occupation of the arable lands, not to speak of the irrigable 
lands of this region. The Cache a la Poudre Yalley, a branch of the 
Platte, has about 100,000 acres of tillable lands, of which not more than 
5,000 or 6,000 acres axe in cultivation. Its oat crop averaged forty-eight 
and a half bushels per acre, and cows paid for themselves in a single 
season in butter and milk. The northern affluents of the Platte are best 
fitted for cereals and potatoes, while in the southern valleys the temper- 
ature admits of considerable corn and fruit production. The superior 
character of the agriculture of this region is due to the fact that the 
farmers are mostly Americans, animated by the progressive impulses of 
a higher civilization. 

The Arkansas Valley, in the south-east, possesses some advantages for 
agriculture over other parts of the Territory. Prominent among these 
is its lower altitude, its basin ranging from 3,500 to 4,500 feet above sea 
level, about 1,500 feet below the average level of the Platte Yalley. 
This secures a greater geniality of climate, its winters being mild, and 
its summers, though long and warm, by no means oppressive. Its bot- 
toms are of unsurpassed fertility, while its broad table-lands seem to 
afford facilities for stock-raising practically inexhaustible. This region 
is now receiving from the East a large civilized population. American 
farmers already predominate in the tracts bordering on the Arkansas 
and its branches, and the old system of Mexican agriculture, with its 
rude, ineffective processes, its serfdom, and other barbarian adjuncts, has 
been exploded. The great richness of the valleys admitted a quiet. Arca- 
dian simplicity and a superficial social organization, but immigration has 
broken this lethargy, and infused new life into agriculture. 

In this section of the Territory, as appears from the pamphlet hereto- 
fore referred to, about 80,000 acres has been brought under cultivation, 
and represent with all improvements a cost value of nearly a million dol- 
lars. In irrigating ditches about $350,000 has been invested with marked 
beneficial results. The following is an approximate statement of the 
amount of its live stock in 1869: 4,500 horses and mules; 75,000 cattle; 
300,000 sheep, and 5,500 hogs, worth in the aggregate $3,000,000. The 
crops of the same year include 400,000 bushels of corn and about 
300,000 bushels smaller grains, besides about 4,000,000 pounds of veg- 
etables, with an aggregate value of nearly a million dollars. The corn 
crops averaged twenty-six bushels, and the smaller grains thirty-one 
bushels per acre. About 50,000 sacks of flour were manufactured ; the 
wool product amounted to nearly half a million pounds ; 5,000 fruit 
trees were under cultivation; 4,000 gallons of wine were made, and 
130,000 pounds of butter and cheese ; the value of these minor products 
was not less than $350,000. The value of farming implements amounted 
to nearly $100,000. The average cost of keeping cattle per annum varied 
in different counties from $1 50 to $3 25 per head ; and of keeping sheep 
from 25 cents to 75 cents per head. Lumber was manufactured to the 
amount of nearly $300,000. Over $50,000 worth of home-made articles 
was manufactured, while the gross sales of all kinds of merchandise ap- 
proached $1,500,000. The amount of freight received was over four and 
a half million pounds, on which the transportation charges were $225,000. 
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The white population of this valley in 18G9 was about 10,000, and is 
rapidly increasing. 

The returns of the crops of Colorado for the year 1869 foot up as 
follows : Wheat, 675,000 bushels ; corn, 600,000 bushels ; oats and bar- 
ley, (nine-tenths oats,) 550,000 bushels ; potatoes and other vegetables, 
350,000 bushels, which, with the hay and dairy product, will have a 
market value of not less than three and one-half millions of dollars. 

From the foregoing brief survey of the character and resources of 
Colorado, it will be seen that its splendid mining deposits are supple- 
mented by agricultural resources scarcely less rich and extensive. For 
industrial or commercial enterprise, or as an agreeable residence, it 
affords inducements surpassed by no other portion of the public domain. 
The public land system has been thoroughly inaugurated in the Terri- 
tory, 4,356,831 acres having been surveyed up to June 30, 1869, leaving 
62,526,169 acres yet to be surveyed. The lands are appropriated about 
as fast as the public surveys are executed. Among the encouraging 
indications already observed since the settlement of Colorado, the 
amelioration of the climate by the increase of annual rain-fall has at- 
tracted much attention. The Cache a la Poudre, according to the re- 
ports of settlers, is annually enlarging the volume of its waters. Streams 
which seven years ago dried up every summer, now preserve an unbro- 
ken current during the whole year. The steadiness with which this en- 
caul*aging feature has increased from year to year argues the presence and 
operation of ameliorating causes. The opinion is extensively enter- 
tained among the settlers that ere long the excessive aridity which 
has crippled agriculture in the plains of Eastern Colorado wiU be en- 
tirely removed ; and the hope is expressed that agricultural settlements 
wiD ultimately spread from the foot-hills of the Rocky Mountains east- 
ward, and from the fertile valleys in all directions to cover the entire 
region. 

Although the attempted artesian well far south on the great Staked 
Plains proved a failure, there is reason to hope that when the attempt 
shall be made in these eastern plains of Colorado and Wyoming it will 
prove successful. 

DAKOTA. 

This Territory, lying between the parallels of 42^ 30' and 49^, and 
between tho meridians 96^ 25' and 104^ west from Greenwich, embraces 
an area of one hundred and fifty thousand nine hundred and thirty -two 
square miles, or 96,596,480 acres. It constitutes a grand territorial re- 
serve, from which at least three States, each much larger than Iowa or 
Missouri, will in a few years be erected. The separation of the Terri- 
tory of Wj^oming has destroyed the hopes of an extensive development 
of mineral resources in Dakota, and confined the production of raw ma- 
terial mostly to agriculture. Indications in this direction, however, are 
highly satisfactory. Governor Faulk, in his annual message to the ter- 
ritorial legislature, in December, 1868, declares that the Territory east 
of the Missouri River embraces one of the finest agricultural districts on 
the continent. West of that river the presence of fifty thousand hostile 
Indians prevents the exploration of natural r esources necessary to estab- 
lish the true agricultural character of the country. These Indians man- 
ifest a stolidity of character, and an inaccessibility to civilizing intiu- 
ences, which are remarkable even in this strange race of men. Their tra- 
ditional prejudice against the whites, aggravated by the evils which 
the approach of civilization never fails to inflict upon savage tribes, has 
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made theih exceedingly jealous of all attempts to penetrate and explore 
tlie country. For a thousand miles along the Missouri River the voy- 
ager will see a wilderness unbroken save by a few straggling Indian 
villages, or by a few military or trading posts. The necessities of the 
mining population of Montana, and of the military establishments of 
the general government, require the annual shipment to Fort Benton of 
at least 15,000 tons of merchandise, employing about fif ty steamers on 
the Upper Missouri. This trade is increasing in volume and value, and 
is multiplying facilities for obtaining the desired information. The de- 
posits of the precious metals known to exist, in the Black Hills, less than 
two hundred miles distant, will soon supply strong motives for the ex- 
ploration of this terra incognita. As the glittering sands of California 
attracted a civdized population which soon detected untold agricultural 
resources in the soil, so we may expect that the adventurous spirit ot 
our mining population will soon settle the agricultural character of 
Western Dakota by a thorough occupation of the country. 

The climate of this region is dry, pure, equable, and invigorating. 
Epidemic and contagious diseases are unknown. Blodgett's charts ex- 
hibit a remarkable northward tendency in the isothermal lines, the mean 
annual temperature varying from 35^ to 45^ Fahrenheit. The meteoro- 
logical tables of the Dakota Historical Society show that the tempera- 
ture of the settled portion of the Territory, during the year 1865, ranged 
between 20jo and 104^ Fahrenheit. The winter temperature is low, as 
might be expected in this high latitude, but the comparative dryness of 
the climate and the abundance of natural grasses enable the farmer to 
winter his live stock without shelter, and at small cost for subsistence. 

In the southwestern portion of the Territory, the extension of the 
mauvaises terres (bad lands) of Nebraska renders a considerable area 
unavailable for present settlement. This mysterious region, so puzzling 
to the geologist as well as to the antiquarian, must await the develop- 
ments of economic science to fit it for the abode of man. The surveyor 
general of Dakota estimated these *'mauvaises terres within the Terri- 
tory at 32,192,709 acres. Add 10,000,000 acres for mountains, and 
other sterile lands, and we find about 42,000,000 acres unavailable for 
agricultural purposes. The residue of the Territory, over 54,000,000 
acres, is agricultural land, of which 32,120,000 are arable, and the re- 
mainder good grazing land. About one-eighth of the surface of the 
State promises good returns to mining enterprise. 

Of the sterile lands above mentioned, 2,560,000 acres are covered by 
the Black Hills, a range about one hundred miles long by sixty in 
breadth, trending north 20^ west. About two-thirds of this range lie in 
Dakota and one-third in Wyoming. The timber lands of the Territory 
embrace nearly a million acres, or about one per cent, of the entire sur- 
face. Immense forests darken the declivities of the Black Hills, their 
heavy shading, as seen from a distance in the clear atmosphere, sug- 
gesting their name. In the surveyed portions of the Territory, espe- 
cially east of the Missouri River, timber is found only in belts fringing 
the lakes and rivers. In this portion of the Territory it is supposed to 
average not more than one acre to each square mile. 

So far as is now known, the most valuable portion of the Territory 
lies east of the Missouri River, extending westward from the Minnesota 
and Iowa boundaries to the sixty-second range of surveyed townships. 
It must be remembered, however, that this area includes only the sur- 
veyed portion of the Territory. It is thought by persons acquainted 
with the country that the extension of the public surveys westward of 
the Mi^ssouri will develop a more favorable agricuitural character than 
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tlie official estimate above given. The right bank of the rivftr and the 
valleys of its western tributaries are known to embrace considerable 
bodies of good land. The fact that fifty thousand wild Indians still 
maintain themselves in this region in considerable independence of civ- 
ilization gives ground for the supposition that its resources have been 
underrated. 

The extension of the Missouri Eiver trade indicates a speedy enlarge- 
ment of agricultural production in the settled portions of the Territory, 
by opening home markets for produce. The botiX)ms of the great river 
and of its eastern tributaries have a remarkable richness of soil, and a 
luxuriant growth of indigenous nutritious grasses, while the uj)lands 
consist very largely of rolling, well-watered prairies. The soil consists 
of well-pulverized mold, mingled in small proportions with clay and fine 
sand, while the absence of underlying hard pan" enables it to with- 
stand the untoward influences of extremes of both drought and moisture. 
It has also aremarkablefreedom from those malarious exhalations which 
have been the scourge of pioneer immigration. The United States sur- 
veyors report no swamp lands in the Territory. All kinds of grain and 
vegetables grown in the north-western States can* here be produced in 
great abundance and of excellent quality. The crops of Dakota for 
1869 exhibited the general luxuriance and excellence which marked the 
entire Missouri YaUey. Even corn yields a very promising crop for this 
latitude. Wheat shows returns reaching in several localities forty 
bushels per acre. Oats yielded from fifty to seventy-five bushels per 
acre, in several authentic instances reaching a maximum of eighty-five 
or ninety bushels. The other small grains are equally prolific, while the 
crops of potatoes and other vegetables are unsurpassed in the entire 
northwest. 

The area of cultivation is rapidly expanding. Aj)prehensions of 
drought, founded upon the limited annual deposit of atmospheric mois- 
ture have been dissipated by the experience of the seasonable distribu- 
tion of rains during the growing seasons. The policy of tree planting 
and forest culture, which has been pursued with such beneficent results 
in Nebraska, and other portions of the public domain, will doubtless be 
introduced into Dakota, increasing the fall of rain and otherwise en- 
hancing the agricultural value of the soil. The extension of the area of 
cultivation will have the same general influence. The danger of In- 
dian incursions becomes less imminent every year. The removal of these 
obstacles has induced a large immigration of agricultural settlers, which 
promises a rapid and continued increase in coming years. 

The valley of the Eed River of the North is probably the best part ot 
the Territory for agricultural enterprise. Its climate is milder than iu 
the same latitude to the eastward. The soil is remarkably well adapted 
to the smaller grains. It is well watered and of good natural drainage. 
In the neighborhood of Minne Wakan or DeviPs Lake, are considerable 
supplies of timber. To the westward reports of topography are not so 
favorable ; small lakes are drying up, and the water remaining in their 
basins is in some cases decidedly alkaline. The Dakota, Big Cheyenne, 
and other eastern tributaries of the Missouri have clear streams of ex- 
cellent soft water, but the waters of Devil's Lake are strongly impreg- 
nated with salts of an alkaline character. No fish are found here, except 
a few pickerel near the mouths of fresh-water streams. 

In the latitude of Yankton, the capital, and northward to the center 
of the Territory, the attractions for agricultural settlers are more appre- 
ciated as they become better known. During the month of June, 1869, 
about 47,000 acres of public land were taken up by actual settlers, 
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under the land laws. At least 12,000 acres were cultivated during the 
past season. With the present tide of immigration, it is thought that 
Pakota will soon rival Minnesota in the amount of its wheat production. 
The total area of lands in the Territory surveyed up to June 30, 1869, 
was 4,878,948 acres, with laa'ge appropriations available for the exten- 
sion of the surveys. The area of public land remaining unsold and 
unappropriated at the same date was 90,890,000 aores. 

MONTAJ^TA. 

Montana may also be regarded as an immense reserve of territory for the 
creation of new States, having ample area for at least five of the largest 
class. It extends along our northern boundary from the one hundred and 
fourth parallel to the one hundred and sixteenth, with an average breadth 
of four degrees of latitude, covering an area of one hundred and forty- 
three thousand seven hundred and seventy-six square miles, or 92,016^40 
acres. Its name indicates its prevailing chorographic character, and is 
but a translation of the Indian name Tay-a-be-shock-up," or "Country 
of the Mountains." It may be divided, for description, into five large 
basins, four of which lie east of the Eocky Mountains, and one to the 
westward, flanked by'the Bitter Eoot and Coeur d'Alene ranges. These 
basins are broken into a number of minor valleys, separated by spurs, 
often of great elevation, projecting from the main mountain ranges. 
This western basin is mostly drained by streams emptying into the Flat 
Head and Pend d'OreiUe Lakes. The former, lying near the British 
frontier, is thirty-five miles long by fifteen wide, and is surrounded by 
a beautiful country, a considerable portion of which is of excellent 
agricultural character. Southward the country exhibits great capacities 
for grazing, wliile the bottoms of the Missoula Eiver, and of its tribu- 
taries, the Bitter Eoot and Hell Gate Elvers, show large bodies of ex- 
cellent arable land. 

The first essays of agricultural enterprise in the Territory were made 
by the Jesuit missionaries some twenty-five years ago. They received pooi 
returns for their labors, which, it has since been found, were not con- 
ducted with any agricultural skill, or at best with but little adaptation 
to circumstances, inasmuch as upon the same soil during the past two 
years very fine crops have been produced, which, with each yearns ex- 
perience, promise to become yet more abundant. So far as the country 
has been explored the indications are that this western basin is the most 
valuable part of the T^itory. It is about two hundred and fifty miles 
long by seventy-five in breadth. It is comparatively well wooded, large 
bodies of timber haviug been reported in several localities ; the slopes 
of the mountain ranges are generally covered with heavy timber. It 
contains eight principal valleys, viz : Flat Head, Mission, Jocko, Hell 
Gate, Bitter Eoot, Big Blackfbot, Flint, and Deer Lodge, with many 
smaller ones of great beauty and fertility. This region is open, to a 
considerable extent, to the moist winds of the Pacific, a circumstance 
which accounts for its luxuriant vegetation. 

The north-east basin extends from the Eocky Mountains to the eastern 
border of the Territory, a length of six hundred miles by one hundred, 
and fifty. The eastern portion of this basin contains an extensive area 
of the ''mauvaises terres'' of Dakota and x^ebraska, but these are inter- 
spersed with fertile belts along the banks of the streams, the principal 
affluents of the Missouri being the MHk, Marias, Teton, Sun, -and Dear 
born Eivers. A very large proportion of lands naturally unproductive 
may be reclaimed by irrigation, the presence of snow-clad mountains, 
in single peaks and in ranges, affording great facilities. The lack of 
39 
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.timber, so far as fuel is concerned, is amply compensated by immense 
beds of coal, the existence of which is demonstrated by recent geological 
surveys. 

The south-western basin is drained to the east by Jelferson's Fork of 
the Missouri, and by its tributaries, the principal of which are the Big 
Hole and Beaverhead Rivers. It approximates the shape of a spread fan, 
being about one hundred and fifty miles long by one hundred broad. 
Quite a number of mining settlements have been made in this region, 
but its agricultural character is not so easily made out from authentic 
reports. It is a region the topography of which attests the working of 
powerful geologic changes during the pre-historic period. Traces of 
glaciers are plainly visible. It has large beds of mineral coal. 

The central basin, along the main line of the Missouri, is about one 
hundred and fifty miles long by eighty broad. It contains a large area 
of arable land, with a climate of great mildness, considering the lati- 
tude. It embraces five large valleys, viz : Three Forks, North Boulder, 
Lower Jefferson, Madison, and Gallatin. 

The great basin of the Yellowstone and its branches covers the re- 
mainder of the Territory. It is four hundred miles long, with a breadth 
of one hundred and fifty miles. The hostility of the Crow Indians has 
prevented any exploration of the country, and, consequently, its agri- 
cultural character cannot yet be determined. In climate and fertility, 
however, it is thought to be a medium between the mountain valleys 
and the prairie bottoms. Corn, beans, and pumpkins are known to 
thrive. The basin embraces several principal valleys, such as the Yel- 
lowstone, Shields's River, Rosebud, Chirk's Fork, Pryor's Fork, Big^ 
horn, &c. The Yellow&tcno River is navigable for light-di*aught steam* 
ers nearly thi'ough the btisin to the center of the Territory. 

The yield of cereals in different parts of the country is very encour- 
aging. Wheat returns from thirty-five to fifty-five l)ushels per acre, 
many localities averagmg forty bushels. One field in the Prickly Pear 
Valley produced fifty-seven bushels to the acre. Flour is extensively 
manufactured in the Territory, good water power being thus brought 
into action. Oats average fifty bushels, reaching a maximum of sev- 
enty-five 5 they are remarkable for great weight per bushel. Potatoes 
average two hundred bushels, and barley seventy-five bushels. A sim- 
ilar abundance is reported in regard to other grains and vegetables. 
After seasons of heavy snowfall the advantages of thorough irrigation 
enlarge the capacity of the soil for abundant crops. Cultivation has 
extended from the valleys to the foot-hills of the different mountain 
ranges, and, for many agricultural puri^oses, these are considered the 
best lands in the Territory. 

The aggregate values of agricultural produce for 1869 are estimated 
by the surveyor general as follows : Wheat, $900,000 ; barley and oats, 
$500,000; potatoes, $1,000,000; hay, $200,000; vegetables, $75,000; 
poultry and eggs $100,000, butter, cheese, and milk $400,000. There are 
in the Territory cattle valued at $450,000. The lumber trade produced 
$300,000. 

There had been surveyed in the Territory prior to June 30, 1869, 
819,372 acres. It is estimated that 30,672,213 acres (about one-third of 
the entire Territory) are capable of profitable cultivation ; this estimate 
includes areas requiring irrigation. 

The estimated amount of mineral lands is 9,200,000 acres ; of tim- 
bered lands 11,502,320 acres, or about twelve per cent, of the entire Ter- 
ritory. At date of June 30, 1869, there yet remained at the disposal 
of the government 86,887,316.76 acres of public land. 



AGRICULTURAL CAPABILITIES OF TELE TERRITORIES. 611 

The construction of the l^forth Pacific railway through this region 
will develop an amount of resources at present unappreciated. While 
furnishing the shortest highway across our continent, it cannot fail to 
awaken a local trade which will ere long tax its full powers of trans- 
portation. As a theater of agricultural settlement to parties seeking 
a higher latitude Montana presents many very substantial attractions. 
The tide of immigration is increasing, and the final subversion of the 
power for mischief, now held by the Indians within the Territory, will 
remove the great obstacle to the occupation of the country by a civilized 
population. 

IDAHO. 

Idaho is an irregular wedge-shaped Territory, on the western de- 
clivity of the Eocky and Bitter Root Mountains, originally included in 
Oregon, and subsequently, in part, in Washington Territory, Its width 
narrows to the northward from six degrees of longitude, or three hun- 
dred and nine miles, on the forty -second" parallel, to one degree, or forty- 
five and one-half miles, on the forty-ninth parallel, our national bound- 
ary. Its extreme length, extending through seven degrees of latitude, 
is nearly four hundred and ninety miles. Its area is eighty-six thou- 
sand two hundred and ninety-four square miles, or 55,228,160 acres. 

Lying west of the great continental divide, its water drainage is ex- 
clusively to the westward, through the Columbia and its affluents. 
These streams afford considerable facilities for communication with the 
Pacific coast, but are far more valuable on account of the enormous 
amount of water-power which they afford. The entire basin of the Col- 
umbia River, of which Idaho forms a part, is an elevated plateau rising 
from one thousand to six thousand feet above sea level. The rivers, rising 
in the eastern ranges of mountains, have an average fall of ten feet per 
mile, creating a general rapidity of current with occasional cataracts. 

The northern portion of the Territory, above the North Fork of Clear- 
water Kiver, to the British frontier, is composed of mountains inter- 
spersed with lakes, often of exquisite beauty, among which the most 
important are Lakes Rootham and Fend d'Oreille. These lakes are sur- 
rounded by considerable bodies of land available for agriculture. With 
the exception of these and of the river bottoms it is probable that but 
little arable land will be found, but grazing lands are doubtless more 
abundant. The climate exhibits low winter temperatures as compared 
with the same parallels both east and west. The mountainous charac- 
ter of the country causes a rapid southward deflection of isothermal 
lines. This region is, as yet, but thinly inhabited by white people, but 
large tracts have been reserved by treaty for the occupancy of the 
CoBur d'Alene, Nez Forces, and other Indian tribes. These aborigines 
will soon be intruded upon by restless miners prospecting deposits of 
precious metals known to exist in that quarter; they would bo likely to 
remain long undisturbed by agricultural settlers, but for the anticipated 
speedy construction of the Northern Facific raihoad, which will inevi 
tably attract a large civilized population. 

The central district, from the Boise River to the Clearwater, consists 
of table-lands, rich in grasses, heavily timbered mountains, and fertile 
valleys. Among the latter the most attractive are the Clearwater, Sal 
mon, Fayette, Wood, Weiser, St. Joseph, and Cceur <i'Alene. These 
valleys are all exceedingly well watered, and endowed with extraordi- 
nary fertility of soil. With the aid of irrigation, for which ample facil- 
ities exist, these lands produce abundant crops of wheat, barley, rye, 
and oats, as well as the fruits and vegetables of the States north-west qf 
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the Ohio Eiver. This region is also well timbered ; its vast wooded 
areas will furnish abundant supplies of lumber and fuel. These mag- 
nificent forests not only add a conspicuous beauty to the landscape, but 
also contribute greatly to the salubrity and humidity of the climate. 
This portion of the Territory will long continue the favorite of agricul- 
tural immigrants, especially along the afflluents of the Snake Eiver. 

The southern portion of Idaho, from the Boise Eiver to the forty- 
second parallel, the boundary of Utah and Nevada, consists of fertile 
valleys traversing sage-brush plains and table-lands, with a very small 
proportion of timber ; the latter is of an inferior character, consisting 
mostly of cotton- wood along the streams, and of fir and juniper in the 
mountains. Three-fourths of this district, or one-half the aiea of the 
Territory, is at present unfit for cultivation, but it is capable of reclama- 
tion by irrigation, when it will produce abundant crops, at least equal 
to those of second-rate soils. In the south-west corner of this district 
are several fertile valleys tributary to the Owyhee, which have already 
been occupied by agricultural settlers. 

The mineral resources of the Territory have alxeady attracted a popu- 
lation estimated as high as fifty thousand. A home market for i)roduce 
has thus been created which will afford unusual inducements to agricul- 
tural industry. The climate of the different zones is, of course, of great 
variety. Through the spring, summer and autumn the temperature is 
sufficiently high for cereal production and for agreeable residence. In 
the southern parts of the Territory the downward thermometric range 
is limited by air currents from the Pacific coast. 

The mountains of Idaho are of great elevation, malny of the peaks 
rising above the line of perpetual snow. Their slopes are furrowed by 
copious streams, and checkered with alternate tracts of forest and rich 
prairie. The plains are covered with indigenous grasses of nutritious 
quality, affording unsurpassed facilities for stock-raising. The caSons 
in the lower valleys often afford all the shelter necessary for wintering 
stock, while the pastures, covered with snow but for a portion of the year, 
present a cheap and effective subsistence. The grass drying on the 
stalk is naturally cured into hay of a superior quality. It is the custom 
of herdsmen in Idaho to reserve their lower meadows for winter pas- 
tures, allowing their stock to range the higher lands during the milder 
portions of the year. The greater extent of the table-lands and the 
adaptability of the bottom lands to cultivation have suggested the 
economic value of this method. The sheltered position of the valleys 
is also favorable to fruit culture by protecting the orchards from the 
cold blasts of winter. Even the least favored regions are studded with 
localities favorable to specific branches of agricultural enterx)rise, Avhich 
wiil ultimately be oocupied by a thrifty farming loopulation. 

The agriculture of Idaho, though still in its infancy, has made very 
encouraging x)rogTess. Wheat has been produced in crops reachintg the 
niaxiumm of sixty bushels per acre. One year with another wheat 
will average twenty-five bushels. Oats from thirty-five to forty, and 
barley from fifty to sixty, sometimes reaching one hundred. In one 
case fifty-four pounds of Yvheat were produced from a single square rod, 
being at the rate of one hundred and forty-four bushels ])er acre. The 
wheat produced in this instance has been called " Idaho White wheat," 
and is thought to be superior. It matures from fall or sx^ring sowing ; 
is white, beardless, and heavy, and produces a large proportion of fiour. 
Vegetables and melons grow to perfection. The Territory is no longer 
dependent upon Oregon for supplies of breadstuffs and i^rovisions. 
Flour, which in 1865 cost $50 per sack of fifty pounds, can now be had 
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at $3 per sack, and bacon has fallen from 75 cents to 25 cents per 
pound. The aggregate agricultural product for 1869 is estimated at 
$12,000,000. Lumber can be had at the mills for $25 per thousand feet. 
The completion of the initial line of transcontinental railway, though 
not crossing any portion of the Territory, has added greatly to its indus- 
trial and commercial value. The completion of the Northern Pacific 
and the Oregon branch of the Union Pacific, "which will be accomplished 
at no distant day, will still further develop these resources. 

There had been surveyed within the Territory, up to June 30, 1869, 
only 510,973 acres, but title had accrued under various land laws to 
3,092,331 acres, leaving still at the disposal of the government over 
52,000,000 acres. It has been estimated that of the entire area of Idaho 
16,925,000 acres are arable, and 5,000,000 more adapted to grazing. Of 
sterile lands 14,328,160 acres, at present producing no other vegetation 
than wild sage and bufi'alo grass, are believed to be, for the most part, 
reclaimable by irrigation into excellent pasture and arable land. Of the 
18,400,000 acres of mountain lands about 7,500,000 are timbered, and 
8,000,000 are mineral lands. 

WASHINGTON. 
Washington Territory extends through nearly eight degrees of longi- 
tude, covering about three hundred and sixty miles of the British frontier, 
with an average breadth from north to south of over two hundred miles. 
Its area is sixty-nine thousand nine hundred and ninety-four square 
miles or 44,796,160 acres. The Cascade Mountains, running parallel 
with the Pacific coast at a distance of about one hundred miles, divide 
the Territory into two unequal portions of marked topographical and cli- 
matic differences. The coast range of California is prolonged, with some 
interruptions, to the Straits of Fuca. The country east of the Cascades is 
subdivided by Clark's Fork of the Columbia River, thus constituting three 
natural grand divisions of the Territory. The western division contains 
the niass of the population ; its resources are now sufQciently developed 
for a reliable estimate. For the purposes of description this section 
may be subdivided into three great basins, viz : Columbia, Chehalis, and 
Puget Sound basins, with an aggregate area of twenty-eight thousand 
square miles. The Columbia basin, back from the river bottoms, is 
generally high and often broken, with a soil composed of a mixture of 
clay and loam well adapted to the production of indigenous and im- 
ported grasses. The river bottoms are very fertile, but their slight ele- 
vation exposes them to frequent overflows. The freshets of the Colum- 
bia, resulting from the melting of mountain snows more than from rain- 
Mi along its valley, do not generally occur before the middle of June, 
a season very inopportune for agricultural operations. In the Cowlitz 
Valley, and other i)ortions of the Columbia basin, are found considerable 
tracts of rich bottom and prairie land, but this region, on the whole, 
presents greater a^ttraction* to stock-raising than to agriculture. North 
of the Columbia is the Chehalis basin. The narrow valley of that river, 
embracing two thousand square miles, contains the fi^iest body of agri- 
cultural land in the Territory, and well deserves its cognomen, " the 
gardjen spot of ashington." '^It extends from Gray's Harbor to the foot 
of the Cascades, the river being navigable for light-draught steamers 
for over sixty miles. The valley varies in width from fifteen to fifty 
miles, and is largely composed of rich bottom lands, back of which are 
hills and table-land^s valuable both for cultivation and grazing. This 
region is rapidly filling up with a permanent and thrifty population. 
South of Gray's"^ Harbor is Shoalwater Bay, draining seven hundred 
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square miles. Much good land is here found, especially upon the Wil- 
lopah Eiver, a considerable stream, entering the bay from the east. 
North of Gray's Harbor and west of the Cascades, the country is but 
little known, thick forests and undergrowth rendering the extension of 
surveys in this direction very difficult and expensive. This tract, 
however, is supposed to contain many localities eligible for agricultural 
settlement. 

The Paget Sound basin, embracing twelve thousand square miles, ex- 
tends to the British line. The soil is generally gravelly, except along 
its numerous water-courses, where rich alluvial deposits abound. Beds 
of coal crop out at frequent intervals, indicating a good supply of min- 
eral fuel. This region is favored with an extensive system of internal 
navigation, by meaas of the rivers, inlets, and other ramifications of 
Puget Sound and Admiralty Inlet. 

The whole of Western Washington is bounteously furnished with ex- 
cellent timber. The country west of the Coast Mountains and north of 
Gray's Harbor, a plateau twenty to thirty miles wide, is covered with 
an almost unbroken forest, watered by many beautiful mountain streams. 
Extensive forests cover the regions around Admiralty Inlet and Puget 
Sound. The flanks of the Cascades are covered with the finest timber. 
The commercial facilities afforded by the network of internal naviga- 
tion have given rise to an immense iBxport of lumber, estimated at nearly 
$3,000,000 per annum. 

The climate of Western Washington differs essentially from that of 
the eastern section. The lofty range of the Cascades, bisecting the rain- 
bearing strata of the atmosphere, arrests the eastern passage of the hu- 
mid air of the ocean, and compels its deposit in immense quantities in 
the coast region. The atmospheric currents are regulated by causes pro- 
ducing a remarkable equilibrity and a comparatively narrow range 
of temperature, dividing the year practically into but two seasons, the 
wet and the dry. This class of climatic conditions is very favorable to 
the cultivation of small grains : corn cannot flourish for the lack of high 
summer tejnperatures 5 but wheat, barley, and rye present average 
crops equal to any on the continent. It is also admirably adapted to 
stock-raising; the mild winter temperature, and the abundance of rich 
natural grasses, render the wintering process comparatively inexpensive, 
thus enlarging tlie margin of profits of this branch of agriculture. 

Wlieat yields forty bushels to the acre, averaging over twenty-five 
bushels, one year with another. Barley yields an average of thirty- five 
bushels, rising to a maximum of eighty bushels. Oats yield from forty 
to fifty bushels. Potatoes generally return about three hundred bush- 
els. The wheat sown in the southern parts is chiefly white wheat, it 
being the most productive hi grain, and yielding the largest proportion 
of flour. Ill the northern part the Mediterranean spring wheat is pre- 
ferred. This grain suffers very little from rust, weevil, or smut, and is 
generally harvested in a sound, healthy condition. Its cost of produc- 
tion is under 80 cents per bushel, and the market price generally o'7er 
$1, yielding a fair margin of profit. Hop culture has been intro- 
duced ; in one case 5,000 pounds are said to have been produced on 
two acres. Hay, mostly herd's-grass, averages two tons per acre, and 
commands about $8 per ton in the market. Clover, two crops per an- 
num, yields over two tons per acre, worth $12 per ton. Eruit culture 
promises rich results. In one county the apple crop was so abundant 
as to overstock the nxarket ; the surplus, however, was iirofitably fed to 
hogs. Pears, plums, cherries, gooseberries, peaches, and other fruits, 
bear early and profu^sely in the settled portions of the country, produc- 
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mg fruit of excellent quality. The orchards being yet young, and the 
cultivators comparatively inexperienced, it may fairly be presumed that 
the capacities of this branch of agricultural industry are but partially 
indicated by the results already obtained. 

The small fruits grow in great perfection, and have thus far been en- 
tirely free from the ravages of the cnrculio and other destructive in- 
sects. The mildness and humidity of the climate produce some very 
singular effects upon vegetation. In many localities cabbages, potatoes, 
and other garden vegetables are harvested only as they are required for 
family use. Cabbage-stalks left standing in the ground often produce 
three to seven heads subsequently to the decapitation of the first. 
These subsequent heads, though of diminished size, are hard, sound, 
and excellent. 

Owing to the decline of mining operations in British Columbia, and 
to the high tariff imposed upon produce imported into Victoria, the 
value of farm lands in northern parts has declined, in some instances 
fifty per cent, below the prices of 1860. This influence has been felt to 
some extent further south, but here it is counteracted by a rapid In- 
crease of settlement, and a general extension of commerce. In the 
southern counties good bottom land, improved, commands as high as 
$10 per acre. Here the price of lands has generally advanced. The 
unimproved timber lands bordering on the Straits of Fuca are still regu- 
lated by the government minimum of 81 25 per acre. 

The fisheries of this part of the Territory are important. Salmon of 
superior quality are found in the Columbia River in great abundance, 
and in the spawning season millions of them perish from overcrowding. 
This feature becomes still more marked in the streams and inlets north 
of the Columbia. Oyster fisheries are extensive and increasing, about 
forty thousand baskets being shipped annually to San Francisco. The 
cost of production is about 25 cents per basket, and the market price 
about $1. This industry is fostered by the government, a grant of ten 
acres being made to each person who will plant an oyster-bed. 

Of the eastern portion of the Territory our knowledge is chiefly limited 
to the reports of explorers, in default of general settlement. The cen- 
tral district, lyiiig between the Cascade Mountains and the Columbia 
Eiver, with the exception of the Valleys of Yakama, Methow, Okina- 
yum, and Ne-hor-at-pu-gum, is generally sterile, stony, and arid. Tim- 
ber is scarce except in the above named valle^^s, which present consider- 
able bodies of arable and grazing land, with well- wooded tracts. Good 
building pine is found on the Yakama. 

The general altitude of this whole basin is from one thousand to two 
thousand feet above sea level, with no drainage except through the Co- 
lumbia and its affluents. The ibrmation is basaltic, sometimes colum- 
nar, but generally irregular. The soil varies in depth and easily crum- 
bles to an imi^alpable powder, which is frequently impregnated with 
alkali, crystallizing by evaporation and remaining during the dry season 
as an efflorescence. The streams often run through canons fifteen 
hundred feet deep, which, however, are so narrow as to be not easily ob- 
served on the surface. Strips of rich alluvions are frequently found in 
these caiions. The structure of these basaltic regions does not give 
ground for any judicious hope of suppl;y^ng the surface moisture by ar- 
tesian wells. Watering-places are ten to twenty, and often fifty miles 
apart. Artificial irrigation has not been attempted on any considerable 
scale. The depth of the canons through which the rivers flow indicates 
that the level of the water is so far below the soil as to render this pro- 
cess, as a general thing, entirely impracticable in this region. 
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The country east of the Columbia presents the same general charac- 
teristics, being of the same basin. From the southern boundary of the 
Territory to the Spokane Eiver, a distance of nearly one hundred and fifty 
miles, is found a vast unbroken prairie, save the slopes of the mountains, 
which are covered with evergreens. The surface is high, rolling, and 
irregular, with occasional plains, in which the irregularities seem to 
have been shaved off by glacial action, and deposited in windrows on 
lower levels. Between the Snake and Spokane Eiversthe soil has thus 
been swept off from large tracts, and piled in heaps resembling hay- 
stacks. 

North of the Spokane River, however, the geology, topography, and 
climate undergo a remarkable change. The basaltic formation gives 
place to quartz, slate, and limestone. The surface breaks into hills and 
valleys, with fair, supplies of timber, and indicates a very hopeful agri- 
cultural character. The Walla- Walla Valley, in the southeast corner, 
embraces a million acres of excellent arable land, and has quite a nu- 
merous population. In this valley improved land commands $2 per 
acre, presenting great facilities for either cultivation or grazing. Wheat, 
hay, and apples are the i^rincipal crops thus far raised. Wheat is raised 
by nearly all the farmers, and averages 25 bushels x)er acre ; the yield 
of the entire valley, for 1867, was 75,000 bushels, about 55,000 being 
winter wheat. Oats average 30 bushels ; corn, 40 bushels ; rye, 20 bush- 
els; peas, 40 bushels ; beans, 36 bushels 5 potatoes, 300 bushels; sweet 
potatoes, 200 bushels; turnips, 300 bushels; carrots, 1,000 bushels; par- 
snips, 800 bushels; cabbages, 20,000 i)ounds; hay, 2 J tons. Fruit cul- 
ture promises to rival the crops of the most favored localities of Western 
Washington. Apple trees average 250 pounds each, in the fourth year 
after planting ; peaches, 200 iDounds; pears, 250; plums, 250; cherries, 
250, &c. Small fruits present encouraging averages. Peaches are very 
thrifty, and command, at present, $4 to $12 in gold per bushel; but 
these high i3rices cannot continue when the culture becoDies general. 

Beef and wheat are the chief exports of the AYalla-Walla YaUey. Its 
excellent grazing facilities give great advantage in production, while 
the presence of large mining populations in Montana and Idaho affords 
excellent markets. In the Columbia and Pelouse Yalleys are many 
bodies of excellent land, which, when brought under cultivation, will 
probably present results equal to those of the Walla- Walla. 

The climate of Eastern Washington, in regard to temperature, is about 
on a par with that of the portion of Pennsylvania which lies within the 
same geographical parallels as Utah, Nevada, and Northern California. 
The average annual fall of rain, however, is but one-fourth of that Oi 
the Puget Sound basin. Coal of excellent quality is found both east 
and west of the Cascades. 

The timbered lands of the Territory embrace, in round numbers, 
twenty millions of acres, and the prairie lands twenty millions more ; 
the waters of the lakes, bays, inlets, and streams, and the irreclaimable 
mountain ranges, about five millions of acres. Of arable lands there 
are eight millions of acres, which, with ten millions of grazing lands, 
make the aggregate of eighteen millions available for agriculture. Up 
to June 30, 1869, there had been surveyed in Washington 5,063,775 
acres. At that date there remained, at the disposal of the government, 
41,377,123.96 acres. 

Six miles of railroad have been completed, and one hundred and fifty 
miles have been projected within the Territory. The comx)letion of the 
North Pacific railroad and its Oregoi^ branch will develoj^ great re- 
sources and attract a large poj^ulation. 
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UTAH. 

Utah, since the transfer of portions of its surface to Nevada and Wy- 
oming, embraces an area of eighty-four thousand four hundred and sev- 
enty-six square miles, or 54,064,640 acres. Its maximum length is three 
hundred and forty-five miles, with an average breadth of two hundred 
and fifty. It is divided into two distinct regions by the Wahsatch range 
of mountains, which traverses it from north-east to south-west. 

The eastern section is a part of the great basin drained by the Colo- 
rado of the West. This basin is an elevated plateau, which has a gen- 
eral level from four thousand to six thousand feet above the sea, and is 
frequently broken by mountain ranges and by isolated peaks, rising 
from two thousand to seven thousand feet above the general surface. 
Of the continuous chains the Uintah mountains, projecting from the 
Wahsatch range almost directly east to the northwest corner of Colorado 
Territory, is the most prominent. The crossing of the various ridges 
and highlands, by the Colorado and its affluents, gives rise to a very 
remarkable feature in the topography of this region, the deep canons. 
These are narrow chasms, cut by the river courses through successive 
strata, often embracing the hardest rocks. The celebrated Grand Canon 
forms a sort of funnel mouth to the beautiful valley in which Green and 
Grand Eivers unite to form the Colorado. It extends about 400 miles 
through Arizona and Nevada, with vertical walls rising from five hun- 
dred to fifteen hundred feet, the exterior banks rising, in some localities, 
nearly a mile above the river bed. These walls consist mostly of lime- 
stone and sandstone, but frequently present deposits of very excellent 
marble and granite. 

The Colorado and its constituent streams, Green and Grand Eivers, 
receive about two hundred minor affluents, the united volume of which 
rushes with rapid current through the narrow canons, but enlarges into 
broad, placid streams in the lowlands further down. This basin is but 
little known, its uninviting character having repelled settlement, while 
its exploration so far has been but limited and superficial. Large por- 
tions of the soil are known to be arid wastes and alkali flats. The 
depth of the canons indicates that the water level is too low for pur- 
poses of general irrigation, at least upon any principles now known. 
Fine bodies of fertile land are found on the margin of streams, which 
might be enlarged by the limited facilities of irrigation. Still wider 
areas are probably available for grazing. From the present indications, 
however, Eastern Utah will never be of any great agricultural value. 

In announcing this opinion, it is well to call to mind the frequent 
failures that have been made in prognosticating the future agrioultural 
value of unsettled and consequently unknown portions of the public 
domain. Mr. Webster, in advocating the admission of California into 
the Union, did not feel warranted in estimating an agricultural area in 
the State of over twelve million acres, but by the estimates of the most 
intelligent statisticians of that State, its agricultural area is little less 
than ninety millions of acres, of which, at least, forty millions are fit for 
the plow. The remarkable success of Mormon agriculture in the great 
Salt Lake Yalley, and the changes which an intelligent and persistent 
industry has wrought in the face of an arid desert, give some reason 
to hope that the first impressions in regard to the Colorado basin will 
be reversed as our knowledge of the country increases. The so-called 
great American Desert, the monument of geographical ignorance and 
prejudice of the past, has shrunk to so smaU proportions before the pro- 
gress of later discoveries, that it is now questioned whether there is 
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any portion of our national territory that cannot, by improved processes 
jf culture, be made the home of a large civilized population. 

The region west of the Wahsatch range is also an elevated plat-eau, 
but it presents several remarkable chorographical and topographical 
differences. It constitutes a part of the Great Salt Lake basin — a region 
nearly circular in shape, with a radius of three hundred miles, walled 
in by the Wahsatch and Sierra Nevada ranges on the east and west, and 
by their connecting off-shoots on the north and south. This great val 
ley differs from the eastward basia in having no outlet for its waters. 
The Jordan, Ogden, Bear and Weber Elvers, with many smaller streams, 
empty into Great Salt Lake, a large body of water ninety miles long by 
thirty wide, with the strongest saline infusion known on the face of the 
earth. Animal bodies will not sink, and fish cannot live in its dense 
waters. Its shores, in places, seem to be solid deposits of chloride of 
sodium. It contains several islands studded with high mountains, upon 
which, strangely enough, fresh water streams and springs have induced 
the growth of rich grasses, affording an excellent grazing area. 

Perhaps no region was more uninviting for settlement than was this 
entire region on the arrival of the great Mormon immigration in 1847. 
It was then within the Mexican republic, and promised a refuge from 
the hated jurisdiction of the United States. Within a year and a half, 
however, the treaty of Guadalupe Hidalgo made them again unwilling 
and disloyal subjects of the general government. Setting up a peculiar 
institution and organizing a society upon the basis of the most complete 
centralization of spiritual and temporal power, they grappled with the 
physical difficulties of the case with a heroism and practical intelligence 
that have extorted unwilling applause. The soil was sterile, acrid, alka- 
line, but its innate stores of fertility were brought out by persistent irri- 
gation. Grasses and cereals were sown, and trees were planted ; the 
excessive radiation which had dispelled the rain clouds was arrested, and 
the climate was soon perceptibly ameliorated. A score of years has suf- 
ficed to make " the desert blossom as the rose." Eain-fall has increased, 
and its preponderance over evaporation is shown 1:)y the perceptible rise 
in the level of Great Salt Lake, which is reliably reported at one foot 
per annum. The steamer now visits points hitherto inaccessible. These 
facts are decisive as to the operation of ameliorating causes which, it is 
hoped, will ultimately revolutionize the physical characters of this whole 
region. Its facilities of irrigation give it very great advantages over 
Eastern Utah. 

In cereal and fruit production this Territory has already attained a 
remarkable eminence.. Horticulture is also advancing with great rapid- 
ity. The operations of all braches of agriculture are, however, seriously 
annoyed by the prevalence of grasshoppers. Almost one-fourth of the 
crops of wheat, barley, oats, and corn, in 1868, was destroyed by the 
locusts. The excessive production of grasshoppers is shown by an ex- 
treme case, about two hundred larvsB being detected in a cubic inch of 
dirt in the vicinity of Salt Lake City. A singular method of destroying 
them is the excavation of ditches, into which the insects are driven by 
millions and buried. They are also driven into creeks, traps of gunny 
sacks, netting, and baskets, set for their destruction. On one small stream 
twenty bushels a day have been destroyed, the insects being about the 
size of house-flies. One farmer, having buried eighty bushels, succeeded 
in raising fine crops. 

The fruit culture of Utah is very i^romising. In addition to the spe- 
cies imported by the Mormons from the States, several semi-tropicol fruits 
of great richness and delicacy are grown. Apricots, pomegranates, 
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peaches, apples, plums, &c., seem to grow thrifty in spite of the insects. 
Grape culture is assuming considerable prominence, and wine-maldng is 
becoming extensiv^e. One village last year reported four thousand gal- 
lons. The length and equability of the heated term, with the facility of 
regulating the application of moisture by irrigation, tend to produce a 
remarkably sweet and tender grape, thoroughly elaborating its juices. 
Silk culture is also well adapted to this region. The white mulberry 
thrives, and the climate, in addition to its equability, is especially free 
from explosive electricity. 

The following data of 1868 throw light upon the recurrence of seasons 
at St. George, in Utah : July 15, apricots ripe; June 15, noon tempera- 
ture 105c> Fah. in the shade ; July 7, ripe figs ; July 6, wall cherries ripe 5 
July 8, Isabella grape colors ; July 8, tomatoes ripe ; July 10, first ripe 
peach and Japan lilies in bloom; July 12, white Chasselas grapes ripe; 
August 1, Old Mission begins to ripen and Black Hamburg to color ; Oc- 
tober 20, pomegranates ripen. 

The results already indicate an agricultural capacity in this appar 
ently desert region which promises to render it capable of supporting 
a large civilized population. Manufectures have assumed consider- 
able importance, embracing a very considerable range of industry. Three 
cotton mills, one woolen factory, one hundred flouring mills, and fifty 
lumber mills are in successful operation, besides manufactures of agri- 
cultural im{)lements, steam machinery, furniture, &c. The extension of 
railroad facilities, by the completion of the initial transcontinental line, 
has greatly stimulated settlement in this part of the country. The hos- 
tile attitude of the Mormon community has thus far repelled the Gentile 
element; but internal dissension, co-operating with outside pressure, 
promises to undermine this hostile imperium in im-perio, and to open this 
eligible region to general settlement. 

Of the total area of Utah, 2,525,872 acres have been surveyed, leaving 
51,539,203 unsurveyed on the 30th of Jane, 1869. The number of acres 
remaining unsold and unappropriated at that date was 48,820,427. The 
natural timber lands comprise about 2,000,000 acres, but large areas are 
every year planted in orchards or timber of some sort. Of the amount 
of land capable of cultivation or suited to agriculture, it would be impos- 
sible to give even an approximate estimate. 

NEW MEXICO. 

Kew Mexico, situated between the parallels 31o 20' and 37^ north, 
and between the meridians 103*^ and 109° west from Greenwich, covers 
an area of one hundred and twenty-one thousand two hundred and one 
square miles, or 77,508,640 acres, being three hundred and fifty-two miles 
long from north to south, with a breadth of three hundred and thirty- 
two miles. Its leading feature is a series of high plateaus intersected 
by frequent mountain ranges, and deeply creased with valleys of sev- 
eral important rivers. 

The liio Bravo del !N"orte, or, as it is commonly called, the Eio Grande, 
traverses the Territory from north to south, dividing it into two unequal 
portiona. Its basin, flanked on the east and west, respectively, by the 
Eocky and Sierra Madre ranges, varies in breadth, being forty miles wide 
at the Colorado frontier, though often narrowing to a few miles in width. 
From Bernalillo to the limits of the Territory the average width perhaps 
does not exceed two or three miles of arable bottom land, generally 
very fertile. The following statements, chiefly taken from a pamphlet 
on New Mexico, by Hon. Charles P. Clever, formerly delegate from this 
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Territory, give, perhaps, a more correct condensed description of its out- 
lines than can be found elsewhere. 

West of the Eio Grande is a region of table-lands, called mesas, with 
broad valleys between them. In some cases their escarpments are so 
abrupt as to stand out from the landscape like Titanic fortresses. 
Eanges of peaks and ridges intersect this region, some of them deeply 
seamed with lava streams from extinct volcanoes. In the south-west a 
range of high mountains extends far into Arizona. The western slopes of 
this region give rise to the leading affluents of the great Colorado of the 
West. East of the Eio Grande the Territory is intersected by a number 
of subordinate ranges or cordilleras of the Eocky Mountain system, 
running in a general north and south direction ; these are lost through 
wide spaces in the surrounding table-lands, but reappear in isolated 
peaks or in abbreviated sierras. From the most easterly of these 
ranges vast steppes, like terraces, descend gradually eastward, forming 
the great Llano Estacado or Staked Plains. Through these steppes, in 
the lapse of ages, the rivers and smaller streams have worn deep chan- 
nels, and grooved out wider basins of surpassing beauty and fertility. 
The largest of these, the Pecos, traverses the eastern i^ortion of the Ter- 
ritory and empties into the Eio Grande, in the State of Texas, below 
the thirtieth ijarallel. The north-eastern part of the Territory is drained 
by the Canadian and its branches into the Arkansas Eiver. 

The mountains present several lofty peaks ; in the Sierra Madre range 
Mount Taylor rises to an altitude of sixteen thousand feet above the 
sea. The mountains all through the Territory are clad in forests of pine, 
spruce, cedar, fir, and kindred trees. The aspen is found at high ele- 
vations and in great quantities. The foot-hiUs and a portion of the 
mesas are covered with the piiion interspersed with the cedar. Along 
the rivers and streams the natural growth is made up principally of 
cotton- wood, sycamores, hackberry, willow, wild grape vines, &c. Along 
some of the southern water-courses oak and walnut are found in limited 
quantities. High up all these ranges nutritive grasses grow in great 
luxuriance, the low hititude largely compensating for high altitude. The 
mesas are covered with them, and even in the forests they have an irre- 
pressible growth. While covered with snow at high altitudes, they are 
preserved in full richness, awaiting the grazing season in the spring, when 
they afford excellent pasture. The most abundant of the species of gxass 
on the mesas is the gramaj celebrated for its nutritious qualities. In- 
stead of wilting and losing its value during cold weather, it becomes 
cured on the stalk, aftbrding a very excellent support for live stock. 
To these superior facilities for stock-raising may be added a climate 
destitute of the cold storms and bleaching rains of the region farther 
north, and, at the same time, free from the parching heats of lower 
lands in the same latitude. The diseases incident to the herding of 
sheep and cattle in close barns and small yards during cold weather are 
entirely avoided by the wide range afforded by these mesas and valleys, 
and by driving the flocks further southward in extreme cold weather. 
The change of pastures secured by these temporary migrations consti- 
tutes another element of great advantage to stock-raising. 

The native sheep, although affording profitable investment for capi- 
tal and labor under the old Mexican regime, will soon be supplanted by 
imported breeds. Ample labor to meet the demands of the rude pas- 
toral industry of the Territory is supplied by the emancipated peons at 
low rates. Owing to the small outlay required^ sheep husbandry con- 
tinues profitable under the i3rimitive conditions still existing, notwith- 
standing the distance of the markets. 
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The quality of both mutton and wool produced is of a superior char- 
acter. The wool clip of 1867 amounted to two and a half million pounds 
•and has since increased. In San Miguel County, the best for pastur- 
age in the Territory, about three hundred thousand sheep are owned, 
and during part of the year, including these, from seven hundred thou- 
sand to eight hundred thousand are pastured. The average yield of 
wool to the sheep is about one and a half pound washed. Average 
price per head, two dollars. The average weight of the carcass, net, 
when butchered^ as ascertained by the commissary, is twenty-seven 
pounds. The annual increase, including ordinary losses, is seventy-five 
per cent. 

This industry is crippled, however, by the difficulty of getting it to 
market, transportation costing as much as the original value of the 
wool. The establishment of a thorough system of home manufactures 
would save this enormous expense. Woolen manufacture has already 
been introduced into Mora county, with very satisfactory results, audit 
is thought that this judicious movement will assume still greater pro- 
portions. The same richness and cheapness of the elements of subsist- 
ence and care of live stock apply no less to cattle, horses, mules, and 
swine, than to sheep. The vast supply of beef that has been opened up 
to the nation by the construction of the Kansas Pacific railroad has al- 
ready met a pressing public necessity. Cattle raised in Texas can be 
purchased at $12 to $14 per head, in currency, and in six or eight 
weeks driven to the railroad shipping station for $2 per head additional. 
Transportation to Chicago costs about $150 per car-load, afibrding the 
beef on the hoof at four cents per pound, with broad margins to all par- 
ties. The extension of this railroad along either of its projected alter- 
native routes, or the construction of any one of the other southern lines 
of Pacific railway now before the public, would open up to the nation 
an enormous supply of animal food, and develop the resources of one of 
the most eligible regions on the continent. The small native breeds 
would soon be supplanted by fine imported stocks, and this branch of 
agricultural enterprise in IS'ew Mexico would assume proportions de- 
manded by our rapid national growth. The crop-raising interests of the 
Territory give promise of a development no less cheering. The valleys 
of the rivers embrace large bodies of bottom-land immediately available 
for cultivation. Irrigation has added a large productive area in the 
hill-sides and mesas, and gives promise of a still greater extension of its 
beneficial influence ; for, wherever the land can be irrigated, it is pro- 
ductive. This process dates back to the commencement of Spanish 
settlement in the country, and has long since been reduced to a regular 
system. The usual method of irrigation involves, first, the construction 
of a main canal or ditch, at public expense, sufficient for Itie wants of a 
local community, through the more elevated localities. Prom this canal, 
called acequia madre^ each farmer runs a ditch of capacity suited to the 
extent of his farming operations. If the supply of water is limited, the 
allotment of each individual is regulated by public authority ; each pri- 
vate ditch distributes its water over successive portions of the farm, en- 
abling one person to irrigate five acres per day under favorable circum- 
stances. On uneven ground, or with scant supply of water, of course 
great deductions must be made from this estimate. The necessity of 
irrigation, however, seems to be less imperative as the settlement of the 
country enlarges. The same ameliorating climatic influences which are 
observable in Colorado are not less operative in Northern New Mexico. 
The rivers are i)resenting larger volumes, and intermitting streams are 
becoming constant in the discharge of their waters. In some localities 
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acequias are allowed to faU into dilapidation for lack of use. As late as 
1862 and 1863 the Arkansas River was dry from the Pawnee to the Cim- 
arron crossing, but such a thing has not been known since. Seven or* 
eight years ago the Pecos would dry up during the summer heat, but 
this fact is no longer observable. The Vermejo, Rayado, and other trib- 
utaries of the Canadian River have evidently been sending down larger 
average volumes of water during the past six or eight years than form- 
erly. In 1868, the crops along the Rayado were injured by the rains. 
The same thing occurred at Pina Blanca in 1869, the rains washing the 
soil on the crops. But while this change is going on in parts of the Ter- 
ritory, the reverse appears to be the case in other sections, as the high, 
broken, marly tracts where the scanty cedar growth is being stripped 
off. It is a common expression of the Mexicans and Indians that the 
Americans always bring rain." The cereals in the bottoms and on the 
irrigated hill-sides yield abundant crops. Corn, wheat, barley, and oats 
are the staples. Spring wheat is generally cultivated, for the reason 
that the lands are not fenced, and the snows of winter do not fall deep 
enough, nor lie long enough to protect the growing crops. Two kinds of 
wheat are reported, viz : the New Mexico wheat, a dark, small grain, 
and the Sonora wheat, much lighter. The former is heavier and more 
substantial ; the latter ripens earlier, and yields a whiter flour. In the 
central parts of the Temtory, sowing is done in March, and harvesting 
in July and August. To the northward the seed-time is as late as the 
1st of May, and the harvest is gathered between the 25th of August and 
the 10th of November. Peas and beans are extensively cultivated, the 
crops yielding a profit of fifty per cent, with but little labor. 

In the Taos Valley there are about 10,000 acres of arable land, mostly 
under cultivation in wheat and corn. This is probably the best wheat 
section in the Territory, the Moro Valley being the next best. In San 
Miguel County corn is the principal crop. Grapes grow well from 
Bernalillo southward, and many vineyards are being planted which will 
doubtless prove remunerative. The produce in 1867 was 40,000 gallons; 
in 1868 about 100,000 gallons. Several Americans, anticipating the con- 
struction of a railroad, have planted vineyards. Peaches and apples 
produce well, especially from Albuquerque southward. Cabbages have 
been raised at Santa Fe weighing fifty-six pounds, and beets at Masilla, 
one of which reached seventy-three pounds. Other fruits, melons, pump- 
kins, frijoles, and most vegetables of the Middle and Western States may 
be raised in parts of the Territory. The finest onions perhaps of the world 
^e produced here, jiearly white, large size, and excelling those of any 
other country in flavor. Sweet potatoes have been raised in the south- 
ern portion, and cotton was formerly successfully gTown at Algodones. 
Many mediciiA;l roots can be raised in this Territory of a better quality 
than in any other portion of the Union, except portions of California, 
the average strength in many cases being considerably above the stand- 
ard of the pharmacopceia. The agricultural processes and implements 
in New Mexico are generally of a very rude and primitive character, a 
full century behind the age. The plow in general use consists of a 
wooden pole with a sharp iron point and a wooden handle. The drilling 
process of seeding is entirely unknown. Threshing is done by the 
tramping of horses, mules, sheep, or goats, involving a great loss of 
gTain and straw. The governor of the Territory, in his annual message 
to the legislature in 1867, sharply censures the unprogressive character 
of New Mexican agriculture, and warmly welcomes the arrival of Amer- 
ican settlers from the States. A large immigration had been received 
during that year, especially in the Rio Bonito VaUey, one of the finest 
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in the Territory, in the Eio Charmer Yalley on the northwest, and on 
the Mimbres river in the southeast. The depredations of wild Indians, 
many of them beneficiaries of the general government under treaty stip- 
ulations, have restrained settlement in some of the most desirable por- 
tions of the Territory. The annual loss to which the old Mexican popu- 
lation has submitted for ages from these savage freebooters, in live 
steck and grain, to say nothing of wholesale murders and devastations, 
is almost incredible. The Indians infesting these regions, especially the 
Apaches, Navajos, Comanches, and their kindred tribes, are the most 
formidable foes of civilization on the American continent. The moun- 
tainous character of the country has favored their operations, presenting 
retreats to which the timid Mexicans dare not follow them. The advent 
of American settlers in force, and the extension of our social system 
over this country, will soon overpower this destructive element, and se- 
cure the reign of peaceful industry; and the planting of trees and 
ornamenting the grounds around their homes, a thing wholly neglected 
and abjured by the Mexican population, will not only assist in increasing 
the moisture, but will give to the beautiful valleys a charaicter thus far 
wholly unknown. This American immigration is increasing. Already 
it has introduced the higher elements of scientific agriculture. The 
fruits of the older portions of the country have been introduced, and the 
native fruits have been improved by grafting. A fine scope for the cul- 
tivation of rich semi-tropical fruits has been developed. This progres- 
sive movement is yet of small proportions but encouraging for the fu- 
ture. The exteuySion of railway communications will realize the most 
sanguine anticipations in regard to the growth of New Mexico. 

The population of the Territory is about 115,000, not including Indians. 
A very large portion of the soil had been granted by the Mexican gov- 
ernment to private owners prior to the acquisition of territorial rights 
by our government. The terms upon which lands may be had of these 
proprietors vary with their necessities. In some counties scarcely any 
settled price can be named. If a person manifests any anxiety to pur- 
chase, he is asked an exorbitant price. If a proprietor is anxious to 
sell, he can command but a small proportion of the real value. Since the 
inauguration of our public-land system, Indian and Puebla and other 
private land grants have been confirmed to the extent of 2,299,674.26 
acres; of which, however, only 80,985 acres have been located by public 
survey. The entire amount of land surveyed up to June 30, 1869, was 
3,114,731.77 acres. There yet remain for disposal by the government 
70,704,558 acres. There are at least 10,000,000 acres of arable land, 
and 50,000,000 acres of grazing land. 

AEIZONA. 

Arizona is about three hundred and eighty miles long from north to 
south, with a breadth of three hundred miles, embracing an area of 
one hundred and thirteen thousand nine hundred and sixteen square 
miles, or 72,906,240 acres. This Territory embraces the lower portion of 
the great basin drained by the Colorado of the West. It is subdivided 
by the subordinate valleys of this basin, each taking the name of an 
affluent of the great river. Considerable topographical information has 
been collected by exploration, but exi:)erience has shown that the reports 
of even the most careful explorers are to be received with caution, and 
that no very accurate general knowledge of any portion of our public 
domain has been acquired i)rior to actual occupation and settlement. 

The Colorado forms the west boundary of the Territory from the 
point where it crosses the one hundred and fourteenth meridian to its 
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confluence with the Gila. This great river, sometimes called the Mis- 
sissippi of the West, is over twelve hundred miles long, and drains three 
hundred thousand square miles. The upper portion of this basin, di- 
vided between Colorado and Utah, will be found described in the articles 
on those Territories. A remarkable feature of this upper region — the 
depth of its water courses below the general land surface, precluding 
irrigation — is not observable in the lower valley. It has long been sug- 
gested in official circles that the Colorado is destined to reproduce on 
the American continent the historic role of the Mle in Egypt. It is 
subject to an annual overflow from the melting snows of the mountain 
ranges which flank its entire valley, with an average elevation of several 
thousand feet above sea level. These overflows cover the immediate 
vaUey of the river, or jeerhaps a million acres. The topography of the 
lower valley is favorable to the construction of irrigating canals, by 
which this immense surplus of water, rising from twenty-five to forty 
feet above the ordinary level, may be utilized on a grand scale. 

The celebrat'ed Colorado Desert, bordering this river for one hundred 
and fifty miles, is several feet below its bed, and possesses a soil com- 
posed of alluvial earthvS, marls, shells, &c., needing only the stimulus ot 
moisture, co-operating with its high temperature, to awaken a very 
great fertility. There is no reason why the application of irrigating 
waters to this barren surface may not make it the rival of ancient 
Egypt, which in the time of the caliphs was called the Granary of the 
East, and supported a population of twenty million souls, besides ex- 
porting grain to all the surrounding countries. The Colorado soil is of 
equal richness, while its climate is still more genial to all the operations 
of husbandry. 

The Colorado Valley was the theater of early Spanish colonial enter- 
prise. Along the Santa Cruz, a tributary of the Gila, an agricultural 
and mining population had established itself in the beginning of the 
eighteenth century, and flourishing settlements were planted in the 
main valley of the Gila and along its tributaries, the Salinas and the 
Eio Verde. The relics of this former civilization are still found. The 
ruins of a network of irrigating canals show that agriculture was pros- 
ecuted on an extensive and intelligent scale. Churches, cities, and 
plantations now in ruins speak of an advanced social organization, 
which has perished through the sullen hostility of the Mohaves and 
Apaches, or through the persecution of the revolutionary governments 
of Mexico. This great valley is not, then, virgin soil for Anglo-Saxon 
civilization. 

Its most northern affluent in the Territory, the Colorado Chiquito, or 
Little Colorado, rising in the Sierra Madre, in New Mexico, sweeps 
through Northern Arizona in a wide curve of 400 miles, penetrating 
several minor ranges of mountains with intervening plateaus and rich 
bottom lands. It offers, to a considerable extent, the same facilities for 
irrigation which characterize the i^arent stream. Extensive belts of 
timber cover the mountains and hills, and large areas of woodland diver- 
sify the great upland i^lains. Very considerable tracts of rich bottom 
lands are found along the the various streams. All the reliable indica- 
tions drawn from reports of explorations point to the capacity of this 
region to support a large agricultural population, either by crop-raising 
or by stock-raising. 

Bill Williams^s Fork, next southward of the Colorado Chiquito, rising 
in the Aquarius Mountains, flows south-westerly into the Colorado, 
receiving several minor affluents. The valleys of these streams are 
reported, on good authority, as well adapted to cultivation, while the 
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neighboring uplands are excellent for grazing. The most prominent of 
these minor valleys is the Eio Santa Maria. TJiis whole basin is of minor 
extent as compared with the Colorado (Jhiquito, but it is of equal value 
as an agricultural region. 

The Gila and its affluents constitute an extensive river system. This 
stream rises in Xew Mexico, flows across the southern part of the Terri- 
tory, and empties into the Colorado opposite the south-east corner of the 
State of California. Its southern branches are the PJo Santa Cruz, Eio 
San Pedro, and Eio San Domingo. On the north side the most prominent 
tributaries are the Eio Yerde, or San Francisco, the San Carlos, and Eio 
de los Palos. The valley of the San Pedro, over one hundred miles in 
length, expands in many places to a wide expanse of Excellent arable land. 
Its minor tributaries extend this agricultural area very considerably, 
giving scope for an extensive agricultural settlement. Prom the mouth of 
its affluent, the Arrowapa, to its junction with the Gila, extends a beau- 
tiful, fertile, and well- wooded region, which will probably attract an exten- 
sive immigration as soon as the present Indian difficulties are settled. 
The Santa Craz Valley is wider than that of the San Pedro, and equally 
rich and well timbered. Both these valleys are supplied with running 
waters, nutritious grama and mesquite grasses, green and growing at 
all seasons. The Santa Cruz region was occupied by Spanish Jesuit 
missionaries as early as the year IGOO, the ruins of whose ecclesiastical 
and agricultural establishments are still traced. The church of San 
Xavier del Bac attests, even in its dilapidation, a wealth, refinement, 
caid religious public spirit which argue a very i)roductive industrial 
system, and a healthy social order. 

When the power for mischief now wielded by untamable savages shall 
have been neutralized and subverted by a sufficient reinforcement of civi- 
lized population, these desert areas will blossom as the rose. The lazy 
Yumas and Mohaves, taking advantage of the annual overflows of the 
streams, with very little labor and by very rude processes of culture, 
secure a subsistence. The main portion of the American population 
is located in the central parts of the Territory along the water-courses. 
The character of pioneer agriculture is well known for its wasteful pro- 
cesses, and its lack of skill as compared with the scientific farming 
of the older States. This characteristic is not wanting in the essays 
already made in the cultivation of the soil of Arizona. Yet, from these 
ill-directed and imperfect attempts, very encouraging results have already 
been realized. Governor Safford states that the yield of corn averages 
from thirty to sixty bushels per acre; and that, in an iu stance of supe- 
rior cultivation, one hundred and five bushels per acre were realized. 
Very little care, he states, is taken in preparing the soil for the seed, or in 
the subsequent operations of culture. Wheat, barley, and oats, vary from 
forty to sixty bushels per acre, while the vegetables grow in quantity and 
quality unsurpassed in any part of our country. The orange, lemon, 
olive, grape, and fig yield abundantly, while in the uplands the apple 
and peach do equally well. In some parts of the Territory the soil 
yields two crops per annum without any i^erceptible diminution of its 
productive power. One fsbvm near Tucson has been in cultivation for 
near one hundred years, producing two crops per annum, and yields to- 
day as great a crop as ever, without manuring. 

Eetimates given by the Commissioner of the General Land Office, in. 
his report for 18458, exhibit 5,000,000 acres of the Territory susceptible 
of irrigation, and 55,000,000 acres grazing lands ; the remaining 12,906,241) 
acres, with the exception of portions covered by permanent bodies of 
water, consisting- of inarable plains and rough and broken mountains. 
40 
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The supplies of timber are extensive, while large deposits of mineral 
coal are reported in different localities. The climate is warm, but so 
tempered by ocean breezes as not to be oppressive. 

Of the public lands there have been surveyed, up to June 30, 1869, 
686,028 acres. The amount unsold and unappropriated at that date was 
68,855,890 acres. The southern transcontinental railway routes all pass 
through Arizona. 

The progressive impulses of civilization will sooner or later compel 
the completion of one or more of these lines. In this case the extension 
of settlements will destroy the hostile power of the savage tribes and 
open up one of the fairest portions of our public domain. 



NOTES FROM RECENT FRENCH PUBLICATIONS. 

The following notes from official and other publications relating to 
agriculture, issued recently in France, are brief digests of the reports 
and papers, and the opinions presented are not necessarily adopted 
or commended by this Department. The intention has been to indi- 
cate the spirit and tenor of the original, and to widen the field of 
agricultural inquiry by opening new and foreign views, dissimilar in 
some cases in tone and color from those to which we have been accus- 
tomed. As American agriculture acquires enlargement and intellectual 
elevation, its field of observation and comparison will embrace the civ- 
ilized world, and the scientific deductions and experimental data of all 
nations will be appropriated to its use. The foreign exchanges of the 
Department will hereafter add much to its stores in this direction. 

THE AGRICULTUHAL CO]S[ai^ESS IN PARIS. 

The Eevne des Deux Mondes gives a synopsis of the proceedings of a 
congress of agricultural and industrial delegates from all parts of 
France, held in Paris in December, 1868. The first business of the 
body was the formation of a National Agricultural Society. 

This society has just published its first annual report, and shows 
among its members and officers the most distinguished agriculturists of 
the country. Its president, M. Drouyn de I'Huys, late minister of foreign 
affairs, writes the preface of the vrork. The great aim in the establish- 
ment of this society, as stated by its distinguished president, is to unite 
in one organization all the agricultural interests, to give them more 
force, and teach them the habit of defending themselves. This is the 
greatest efibrt that has yet been made in this direction in France. 

At the meeting on the 16th of December more than eighty agricul- 
tural societies of the provinces sent delegates. After organization came 
discussion. The society, in the order of its work, divided itself into ten 
sections. The work had been prepared in advance, and was submitted 
by each section to general vote. 

The first section, on agriculture proper, made two reports, one on ma- 
nure, the other on steam labor. The assembly passed a measure without 
discussion praying for the abolition of all tariff on fertilizing matter, and 
for a reduction of the railway charges of transportation of the same; 
and also provided a prize for the best essay for utilizing what is called 
human manure for farming purposes. The report on steam labor pro- 
posed to establish, at the expense of the society, a public competition ot 
machines for labor. 

The second section, on cattle economy, was first occupied \vith the 
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contagious typhns of horned cattle, which has recently committed such 
ravages in neighboring countries. The assembly approved the means of 
protection employed by the government in pursuance of the law of 
especially in that feature which accords three-quarters of tlic vjilue to 
the proprietors for animals slaughtered for public utility. A proposition 
to have a public exhibition at Paris, in 1870, of the males of all kinds of 
domestic animals provoked lively discussion, and was referred to a 
committee. 

The third section, on vine-culture and wine-making, Avas chiefly occu- 
pied with local tariffs. 

The fourth section was devoted to forest-culture. 

The fifth, seventh, and eighth sections did not have sufficient time to 
make out reports. 

The ninth section, on rural economy and legislation, presented seven 
reports on subjects either of local interest only or containing nothing 
especially new. 

The tenth section, on agricultural instruction, offered resolutions in 
favor of the re-establishment of the ancient National Agricultural Insti- 
tute, for an increase of schools, for the creation of a farm school, allow- 
^lg participation in the profits to the students, and for the development 
of agricultural orphan schools. 

RATIONS ACCORDING TO WEIGHT OF DIFFERENT ANIMALS. 

The Soci^t^ Imp^riale et Centrale publishes an article on the quan^ 
tity of rations which should be given to animals according to their live 
weight. They are divided into the keeping, the growiug, the fattening, 
and the mother ration ; the latter being destined to furnish milk to the 
young. The ordinary, or keeping ration, varies according to the re- 
quirements of each organization, but much more according to size and 
weight. In general the ration should increase in proportion as the ani- 
mal diminishes in size. In birds and mammiferous animals the animal 
heat must oscillate between thirty-six and forty -two degrees centigrade, 
in order that all the phenomena of vitality may occur with regularity. 
This heat is produced immediately and only by combustion of the hydro- 
carbonic matter with the inhaled oxygen; and the aptitude of heated 
bodies to cool the temperature of the outside air is in inverse proportion 
to their volume or size, the caloric escaping more rapidly in proportion 
as the body is small. Under these conditions the consumption of food 
must be increased as the size of the animals decreases. Numerous ex- 
periments have shown that a cow of the weight of 750 to 800 kilograms 
is sufficiently fed when she secures a ration of hay of two and a half 
per cent, of her live weight. From calculation it is found that a table 
of the percentage of food required for different animals may be estab- 
lished as follows : 

l; per cent, of live weight for a cow weighing 350 kilograms. 

4 per cent, of live weight for a cow weighing 200 kilograms. 
:> x)er cent, of live weight for a horse weighing 450 kilograms. 
1 per cent, of live weight for a hog weighing 100 kilograms. 

5 per cent, of live weight for a hog weighing 60 kilograms. 

8 per cent, of live weight for a rabbit weighing 3.500 kilograms. 
{).7 per cent, of live weight for a turkey weighing 3.750 kilograms. 
9.6 per cent, of live weight for a duck weighing 1.940 kilogram. 
12 per cent, of live weight for a chicken weighing 1.750 (kilogram. 
12 per cent, of live weight for a guinea pig weighing .700 kilogram. 
16 per cent, of live weight for a pigeon weighing .460 kilogram. 
24 per cent, of live weight for a dove weighing .159 kilogram. 
60 per cent, of live weight for a mouse weighing .015 kilogram. 
65 per cent, of live weight for a sparrow weighing .016 kilogram. 
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When the temperature falls the animal loses-much caloric, which it 
makes ui) by additional eating ; hence the requirements in the way of 
food are greater in winter than in summer. 

Carbon and sometimes a certain quantity of hydrogen are burnt every 
instant in the animal organism, to be converted into carbonic acid and 
water. They are exactly like the wood consumed in the fire-place. The 
poetic assimilation of the locomotive with the animal is happy; in each 
there are three phenomena, combustion, heat, and movement, united and 
proportional. 

To ascend to the top of Mount Blanc a man employs two days and a 
half; during this time he burns 300 grams of carbon or its equivalent 
of hydrogen. If a steam-engine carried him, of the exact power neces- 
sary, it would burn 1,000 to 1,200 in taking him there. Thus as a ma- 
chine, deriving hi^ force from the carbon which he burns, man is a ma- 
chine three or four times more effective than the steam machine. 

Science has shown that a man of ordinary size, working moderately, 
exhales in twenty-four hours in the form of carbonic acid 435 grams 
of carbon, burnt in his organs by the atmospheric oxygen furnished in 
breathing. But it varies, of course, greatly if the man remains in re- 
pose or works hard. 

When work is to be done by animals the force expended can be made 
up only by food rich in respiratory carbon and assimilable azote. The 
consecutive phenomena of digestion and respiration are the same in ani- 
mals as in man, and when the proportion of carbon and hydrogen, or 
their equivalents, which they use in twenty-four hours, is ascertained, 
the quantity of their ration may be determined. To this end the follow- 
ing table is prepared : 
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If the figures of the last column, representing the hydro-carbonic ali- 
ments consumed by the animals, are converted into their equivalent in 
hay, and starting from the fact that every kilognun of hay submitted to 
the work of digestion brings to its action 222 gr. of respiratory car- 
bon, it is found that the 'horse requires for his keeping 11.740 kilograms 
of this forage, the covf 10.460 kilograms, the hog 3 kilograms, and the 
sheep 601 grams. 

If these quantities are put in regard to the weight of the animals, and 
proportional relations established between them, tlie following results 
are arrived at : 

The horse of oOO kilograms requires 11.740 kilograms of hay, or 2.35 
per cent, of his weight. 

The cow of 550 kilograms requires 10.460 Icilogram^s of hay, or 1.92 
per cent, of her weight. 
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The liog of 60 kilograms requires 3 kilograms of hay, (or equivalent,) 
or 5 per cent, of his weight. 

The sheep of 20 kilograms requires .061 kilogram of hay, or 3.46 per 
cent, of its weight. 

The sheep here appears to be an exception to the rule laid down — the 
smaller the animal the higher the percentage ; but this anomaly is ex- 
plained by the fact that the animal is covered with thick, close wool, 
which preserves it from the cold without, whence the double consequence 
of less carbon and a diminished ration. 

HOaS IN FRANCE AND GREAT BRITAIN. 

According to M. Gayot, of the Society Imperiale et Centrale d' Agri- 
culture de France, there are three porcine races : the Asiatic, Neapoli- 
tan, and Celtic, the first two being foreign and the latter the native race 
in France. The foreign races have earliier development, and are more 
easily fattened than the Celtic. In a good portion of France the Celtic 
is still the dominant race, but in Great Britain it has almost disappeared 
through perpetual crossing. The Er^lish wanted a certain kind of a 
pig, and they have produced him just as they have produced the race- 
horse. Quickly grown and quickly fatted is their rule. All their ener- 
gies have tended this way, and they have succeeded naturally in form- 
ing great balls of grease, which bear off the honors at agricultural fairs. 

M. Gayot thinks the fat pig of England is a mistake, and is sorry to 
see his countrymen seduced into raising such stock. In France the con- 
sumer of pork desires the lean part to be as good as the fat, even if it 
does take a little longer and costs a little more to i)roduce it. In 
England they have occupied themselves exclusively in raising fat in 
abundance, without regard to the quality. What they call their perfec- 
tion is a mischievous exaggeration. The Frenchman likes the firm and 
savory fat of his pure Celtic pork, and not the oily, soft, melting fat of 
the English. In many parts of France beef and mutton are beyond his 
means, and pork is his only meat ; hence it is important that this should 
be of the best quality. He can only get this from his own race, which 
has fat and lean in healthy proportions. The slower growth of the Celtic 
makes the fiber of the flesh fine and compact, and when this is well 
formed the fat solidly develops itself as a natural result of health. 
Meat of this kind is nourishing. 

The fatness of the English race is abnormal, and bears in its soft, un- 
formed fiber and grease the seeds of disease. Its precocity and capacity 
for fattening are pushed to such extremes that, as an article of food, it 
should not be thought of. If the objecb is to make lard, hogs of this 
race may be raised for a few generations; but bred in and in they in 
time run out, for when animals become extraoa-dinarily fat they lose 
their generating power. This failure to procreate, by an unerring law of 
nature, shows them to be imperfectly constituted, unhealthy, and conse- 
quently unfit for consumption. 

In a word, M. Gayot speaks with enthusiasm of the Celtic race ol 
pigs, and strongly counsels his countrymen to banish the English im- 
portation. 

HORSE ]MEAT. 

M. Duroix states that in July, 1866, horse meat was allowed to be sold 
publicly in Paris. Six months after this, its official introduction, not 
more than a dozen horses were slaughtered each weeli. At the present 
time about eighty are killed every week, and about fourteen butcher- 
shops are engaged exclusively in its sale m the capital. From investi- 
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gations made by the authorities, the horse yields a percentage of meat 
to his live weight of 65 to 70, which is more than that obtained from the 
ox. The price of the meat varies according to the pieces — tenderloin, 
one franc per pound; and pieces of the neck and breast, five sous the 
pound. 

There are also in Paris four restaurants of horse meat, and five estab- 
lishments where sausage is made from horse flesh, and sold at half the 
price of other sausage. 

The provinces are beginning to follow the example of Paris in slaugh- 
tering and selling horse meat. There is much less prejudice againyt its 
consumption than formerly. 

The horses slaughtered We generally old and worn out in their ex- 
tremities, but free from internal disease. When reasonably fat the meat 
is sold in pieces like beef; when not fat it is used for sausages. When 
very thin the meat is not offered for sale in any form. The authorities 
exercise vigilant supervision over the meat as regards quality and 
wholesomeness. 

PROGRESS OF ACCLIMATION IN AUSTRALIA. 

From the Bulletia de la Socidte d'Acclimatation it appears that the 
goats of Angora, introduced under the auspices of the Society of Accli- 
mation of Victoria into Australia, have prospered and multiplied. Be- 
fore long their fine wool will constitute an important article of exporta- 
tion. The common honey-bee was introduced only a few years back, 
and now considerable quantities of honey and wax are produced in 
divers districts. The mulberry plantations have recently been extended, 
and with them the number of silk- worms increased, so that silk promises 
soon to be a commercial product. The camel has also been installed in 
the colony, and his complete adaptation to the climate of Australia is 
now demonstrated. As a means of transport this animal will be invalu- 
able in the arid and sandy districts of the interior. 

IMPORTATION OP EOOS IN ENGLAND. 

Prom 1843 to 1847 an average of 73,000,000 of eggs per annum was 
imported into England. In the following five years the average rose to 
103,000,000, then to 147,000,000, and afterwards to 163,000,000. In 1861 
it reached 203,000,000 ; in 1864, 335,000,000; and in 1866, 438,000,000. 
It is probably at present one and a half millions per day. France alone 
furnishes more than eleven times as many as all other countries put 
together. The value of the entire importation of eggs into England is 
estimated at $10,000,000 per annum. The rapid increase is owing 
chiefly to the great facility of communication. 

PRESERVATION OF EGGS. 

To have eggs always fresh is naturally much to be desired. Several 
modes of preservation have been attempted, but with imperfect success. 
Continued immersion in lime-water gives the egg a peculiar taste not 
agreeable. Some advise salt water, but it penetrates the egg. Ashes, 
bran, and sawdust do not preserve it. Varnishing has been practiced, 
but abandoned on account of the odor and taste which it communicates 
when anything else than oil is employed. The following experiments 
with pure oil have been made : 

Ten eggs were rubbed with the finge? dipped in flaxseed oil 5 they 
were thus enveloped in a very light oily coating, which dried in a few 
days. Ten other eggs were oiled in the same manner, but with the oil 
gf the French poppy, to ascertain the comparative effect of the two oils. 
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Two eggs were not oiled and received no preparation. The twenty-two 
eggs were placed side by side, but not in contact, in a vessel the bottom 
of which was covered with a bed of sand sufficient to keep them stand- 
ing upright — ^three-fourths of each egg being exposed. They remained 
thus in a laboratory during six months, and during this period were 
weighed three times, the hrst at the beginning of the experiment, the 
1st of August, the second after three months, the third at the end of six 
months. 

The following table shows the different weighings : 



Eggs rvMed with flaxseed oil. 



Weight after 3 months 

Weight after 6 mouths . , . . 


Grains. 
45. 80 
45 

44.50 


Grains. 
52.50 
51. 80 
51. 40 


Grains. 
50 

48. 60 
48 


Grains. 
64. 90 
63.20 
62.40 


Grains. 
49. 90 
48. 50 
48. 40 


Grains. 
54.70 
53.50 
52.90 


Grains. 
49,. 30 
48. 60 
48.30 


Grains. 
52.90 
51. 80 
51.30 


Grains. 
54.80 
iJ3.80 
53.40 


Eygs rubbed with oil of poppy. 


Prinjitive weight . 
Weight after 3 mos. 
Weijg^ht after 6 mos. 


Grains. 
48.50 
46.70 
45. 90 


Grains. 
50 

48,60 
47. 70 


Grains. 
49. 10 
47. 20 
46. 30 


Grains. 
53. 40 
52. 50 
52. 10 


Grains. 
53. 40 
52. 10 
51. 40 


Grains. 

46. 50 

47. 70 
4^i. 90 


Grains. 
52. 50 
50. 60 
48. 70 


Grains. 
54. 90 
54 

53. 60 


Grains. 
46. 90 
46 

45. 50 


Grains. 
54. 30 
52.70 
51. 80 


Eggs not prepared. 




Grains. 
52. 80 
46. 60 
43. 10 


Grfbins. 
57.30 
51 

47.10 


Weight after 3 mou 
Weight after 6 mon 









From which may be drawn the following conclusions: 

1. The egg not prepared lost, after six months, 18.10 per cent, of its 
primitive weight, was half empty, and exhaled an odor of corruption. 

2. The egg rubbed with oil of poppy lost, after six months, 4.51 per 
cent, of its primitive weight, when it was found full, without odor or 
bad taste. 

3. The egg rubbed with flax-seed oil lost, after six months, of its prim- 
itive weight, 3.02 per cent., when it was full, and had the odor and taste 
of an egg perfectly fresh. 

Hence flax-seed oil may be deemed preferable for preserving eggs, 

BRIE CHEESE. 

The cheese of Brie, taking its name from the part of France where 
it is made, was awarded the palm of superiority over all other cheese 
at the great exposition, by a committee of persons of different nation- 
alities. It is understood that the Stilton of England was next in favor. 
Brie cheese is made in the following manner: 

As soon as the milk is drawn from the cow it is poured through a fine 
silk sieve, and is carried to the dairy, where it is emptied into an earthen 
crock ; afterward a small piece of veal is put in to coagulate it, and it is 
allowed to remain. In this way it thickens in a couple of hours, when 
its temperature goes from thirty to forty degrees. 'Hien it is drained 
off on willow wood into a cylindrical mold of wood, until entirely sep- 
arated from the watery part, which occurs in a few days. Next it is salted 
and taken out of the cellar and exposed to the fresh air at a temperature 
of fifteen to tv/enty degTces. There it is turned at least every two or three 
days and the upper side carefully salted. When it is well impregnated 
with salt, and is dry, it is taken back to the cellar and deposited on a bed of 
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liay 5 wliera it is still turned from time to time uutil ready for use. Amateurs 
consider it made when it begins to be soft and has a strong odor. It 
resembles an immense pancake with a rough exterior that does not look 
altogether clean, but this is scraped off in eating. This cheese has a 
most delicate flavor and is renowned throughout Europe, and, besides 
this, has the advantage of cheapness. One of the most important fea- 
tures in making this or any other cheese is to separate carefully and 
entirely the coagulated from the watery part. It is considered well to 
press slowly and progressively, to arrive at this result, because the 
watery part in souring more and more as it remains, experiences a fer- 
mentation, and imparts to the cheese a taste too strong and an odor too 
penetrating. The atmosphere exercises a great influence in the pro- 
duction of this cheese, as well as the grass on which the cows are fed. 
The Brie differs in one important respect from most other things — it is 
the best cheese and the cheapest. It is within the reach of any French 
peasant in the district where it is made, however poor he may be, and 
is one of the most nutritious substances he can eat. 

DAMAGE DONE BY WORMS. 

M. Hecquet d'Orval publishes an estimate of damage done to crops 
by the white worm larva of the Melolontha vulgaris and the gray worm 
of the Agrotis seg&tum, in the province of Picardy. He estimates the 
loss on the average crops as follows: Thirty-three to fifty per cent, on 
cereals 5 twenty-live to fifty on pastures and forage plants 5 forty -nine 
to fifty on potatoes and beets 5 twenty-seven on Jerusalem artichokes. 

From this statemmt is deduced the conclusion of a general loss of 
forty per cent, on all crops in this part of France. The rigors of winter 
will not kill these worms, as many suppose, and no means of stopping 
their ravages has yet been discovered. 

THE ARTICHOKE. 

This vegetable is rarely seen on the American table, but is largely 
consumed in every part of France. It is boiled and eat^n by dipping 
into a sauce each piece as it is consumed. Sometimes the sauce is pre- 
pared in the kitchen, but more generally each one makes his own sauee 
at table, consisting of olive oil mixed with a trifle of vinegar and salt. 
Only the whitish part of the artichoke is eaten. It is nutritious, of a 
delicate flavor, and is more easily preserved from disease than the po- 
tato, in consequence of which one of the members of the Central Impe- 
rial Society of Paris recommends its substitution for that poj^ular vege- 
table, at least to a certain extent. The same authority states that it is 
nourishing as well as economical food for animals. 

CONDITION OF SILK CULTURE IN FRANCE. 

Gu^rin M^neville has published a book on this subject, of which the 
following is a brief conclusion : 

Although the cause of the malady of the silk-worms cannot he shown as a chemist 
would show a new suhstance, it may be said from numerous facta observed by men of 
science and practical men, that the following results are recognized : 1. That the sea- 
sons having been irregular for some time back, the health of the mnlberry trees, as 
well as other kintls of vegetation, has been seriously influenced to an extent sufficient 
to affect the food of the worms, and thereby bring about the i:)re3ent malady. 2, That 
the disorders now observed in the silk- worms, and especially the corpuscles, are not the 
cause of their malady, but a result of their morbid couditLon. 

M. Mdneville thinks that the measure adopted by the minister of agriculture is good, 
viz : to encourage in localities not, or but Mttlo, infected, a regeneratiou of the French 
races for seed. 

The wants of the silk producers at Lyous, however, are too nrgcnt to wait for tho 
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espected amelioration, and a large quantity of eggs are now a.lready on their way 
from California to that city. 

NEW IMPETUS TO SILK CULTURE IN ITALY. 

The Italian government, desiring to give new encouragement to silk 
culture, one of the most important productions of the country, ]jad silk- 
worm exhibitions during the month of November, 1869, in the cities of 
Bologna, Florence, Milan, Naples, Palermo, and Turin, where the agri- 
cultural committees were charged with the diity of examining and re- 
porting the result of competition, and progress of the art of silk culture. 

FRENCH WINE. 

Dr. Jules Guyot, an authority in wines and vineyards, writes that, 
at the present time, the grape vine covers 2,500,000 hectares of ground 
in France — about the twentietii part of French territory, and the six- 
teenth of cultivated soil. Its raw product rises to more than fifteen 
hundred millions of francs per annum, (about $300,000,000 in gold ,•) it 
supports six millions of cultivators, and nearly two millions of trades- 
men, manufacturers, transporters, and merchants, representing, in to- 
tality, in the production and consumption, at least twenty thousand 
millions of francs. 

The vine is cultivated in seventy-nine departments, from that of the 
Gironde, which has more than 150,000 liectares, to the department of 
the Ille-et-Yilaine, which possesses but 104 hectares. In forty-eight de- 
partments the vine produces not less than one-quarter of the total agri- 
cultural revenue, and keeps more than a fifth of the population } in sixty- 
nine it plays an important part in agriculture, and in the seventy- 
nine departments its products are three to six times greater than those 
of all the other products. Everywhere it doubles the revenue of the 
domains, great or small, where its cultivation enters for a fifth of the 
superficies. 

The cultivation of the vine is the simplest, easiest, and most remu- 
nerative of agricultural productions; it gives its remunerative products 
at the third year ; is adapted to any geological formation ; prospers in 
the most arid of soils, where cereals, roots, and forage are least likely to 
grow. In spite of the profits of the vine, public instruction in vine- grow- 
ing and wine-making — objects of the attention, works, and publications 
of some eminent men of every age and country, objects of solicitude to 
some monks and a few sovereigns — has never been comi3rised in the 
official course of study, even in France, where the vine and its products 
constitute the fifth of the private and public wealth, and provide one of 
the largest revenues of the state. Hence are seen i)ractices the most 
strange, and opposed to each other, which seem to conflict in many 
ways, to which is applied no rule, principle, or light which unites and 
' permits them to be compared and appreciated. Each province, (depart- 
ment, canton, is convinced that its respective traditional culture pf the 
vine is the best ; that it constitutes the last word on the art and science 
of vine culture 5 and each vine-dresser is persuaded that the vine cannot 
be cultivated and the wine made otherwise than he does it; hence the 
good processes of one portion are without advantage to the other, and 
there is an absence of logical progress. Still, in almost any group ot 
ten vine-dressers, at least one will be found who employs a good process, 
but that one process is more or less neutralized in its good effects by the 
other nine. Latterly an attempt has been made to remedy this state of 
things. Dr. Jules Guyot, under the auspices of the minister of agri- 
culture, has been making studies and embodying the same in reports, 
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in tbe seventy-nine departments wliere the wine-vine is cultivated in 
France, the same having been submitted to the minister of agriculture 
for correction before being collected and published in a large work of 
three volumes, of which the first has just been issued. This will doubt- 
less be the best and" most exhaustive work ever printed on this subject. 

• ]VIANUBE, FROM BONES. 

Doctor Hodges describes his plan as follows : Place the bones, broken 
as small as they .conveniently can be, in a tub or trough, and throw over 
them about a third of their weight of boiling water, so that all may be 
watered ; then add sulphuric acid and vitriol in the proportion of another 
third of the weight of the bones; mix well with a pick or other instru- 
ment, and allow the whole to remain for several weeks. If desired, this 
manure may be mixed with peat or saw-dust, but in this case lime must 
be added. In following these instractions with care, the farmer will ob- 
tain a manure of great fertilizing power. An analysis of bones manipu- 
lated in this way shows a great quantity of soluble phosphate. 

DELETERIOUS EFFECTS OF COFFEE WITH MILK. 

According to the Soci6t6 Impdriale et Centrale d'Agriculture de 
France, coffee is an excellent aliment which suits most ages, tempera- 
ments, and constitutions, and of easy digestion when its consumer is in 
good health; it is also known that blacli: coftee is a stimulant and tonic 
whose intervention is advantageous after a repast to facilitate digestion. 

Milk is undeniably wholesome and nutritious. Milk and colfee taken 
separately, not to interfere with each other in the stomach, are excellent ; 
but, what is remarkable, when mixed and taken together they constitute 
a new composition which is absolut;ely indigestible. 

This requires an explanation : The skin of animals is a nitrogenous 
matter which by boding becomes a digestible product; if it be put in a 
fresh condition in contact with tannin it is converted into leather, when 
it may no longer be turned into alimentary aliment; no amount of bod- 
ing will do it. Gelatinous substances, put in contact with the tannin, 
are affected like the skin; they unite with it and acquire the property 
of resisting the effect of the gastric juice. 

Now the infusion of coffee is rich in tannin, hence its mixture with 
milk has the immediate result of transforming the caseous part and the 
albumen that it contains into a kind of leather, undecomposable and in- 
digestible, like that made in a tan pit. The composition thus produced 
remains in the stomach until new aliments come to displace and force 
it through the lower orifice of the stomach into the intestines. The 
sugar and bread with which this mixture is charged digest all the same, 
as well as the gelatinous substances, if the coffee is not used in such 
quantity as to render them inert. 

The stomach is thus ballasted with a kind of thin milk, in which the • 
gastric juice that it secretes constantly is quickly diluted in weakening 
its stimulating action on the membranes from which it comes, and the 
result is that the want of food makes itself more slowly felt ; for this 
want, in general, is only developed when the stomach is empty. The 
consumer is thus deceived by the feeling of his stomach. 

The use of this mixture is sometimes attended with disagreeable 
results. Those who are not accustomed to it frequently undergo a purg- 
ing through indigestion, and those who are, often eventually have in- 
flammation of the stomach or one of the maladies to which this organ 
is subject under the abuse thus put upon it. Women especially, from 
their delicate organization, suffer in the consumption of coffee with 
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milk. To dissuade them from its use it would be well to make them un- 
derstand that cafe an lait is nothing in reality but leather sou]), 

DECAY OF ORANGE AND LEMON TREES IN ITALY. 

In Europe and Asia, for twenty years back, vegetation has been sub- 
ject to a diseased condition, which appears to be a prevalent invasion 
of plants of the most dissimilar character. Its first manifestation was 
amongst the hot-house vines of England. An analogous malady after- 
wards appeared in the potatoes, and its ravages were* widespread. In 
the south of Europe the mulberry trees fail to nourish the silk worms. 
The fruit trees of France, even in the orchards of Normandy, are under 
the ban. 

The Chevalier Giacomo Sacchero publishes a pamphlet, in which he 
gives an account of the disease among the orange and lemon trees of 
Italy. He has seen its birth in Sicily and its spread through Italy, and 
followed it in all its phases. After having already diminished the pro- 
duction of the fruit, he fears that it will kiU all the trees, and he makes 
an appeal to his countrymen to stir them to some measure of prevention. 
He affirms that nothing is changed in the air or earth ; the climate of 
Italy remains the same ; the average temperature has not varied ; the 
culture, care, and modes of reproduction are identical, and yet the 
orange and lemon trees are dying year by year. He believes if their 
vital forces are not raised up again they will all droop and disappear. 

According to Mr. Sacchero the ai)parent causes of this disease come 
from a great perturbation of the ambient temperature and the alteration 
of the nourishing juices, which enfeeble more and more the vital resist- 
ance of these trees. He finds no remedy for the cause of this disease. 
He believes the trees are old and degenerated for want of renewal from 
their original country. Their introduction goes back several ages, and 
the mode of reproduction, always the same, naturally leads to age and 
decrepitude. The same phenomena are observed in several countiies of 
Europe. 

Mr. Sacchero avers that the only way out of the difficulty is to go to 
the cradle-ground of the trees in the Orient, and transport aud plant a 
new stock of them, as the climate and mode of reproduction in his own 
country cannot be changed. His theory may be correct, but the experi- 
ments akeady made of this character by those who brought potatoes 
from Peru, and by the Horticultural Society of Paris, which brought, at 
great exix^nse, apricot trees from Syria, do not strengthen it. The Pe- 
ruvian potatoes became as badly diseased as the native roots, and the 
apricot trees did not flourish. It is possible, however, that another ex- 
periment in this direction may prove more fortunate. Men of progress 
are unwilling to admit that they are ignorant on any subject. The cause 
of the general disease among the trees, in spite of what has been 
written, has so far baffled public inquiry. 
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Name. 



Hesidence. 



Article. 



Abeel, J. 11 

American J^ber Co . 



Anderson, "William p. 

Army Medical Museum. 



Amy, "W. F. M . . 

Atwood, G.W ... 
Baird, Professor . 

Baker, J. A 

Barnes, Almont.. 



Barron, T. H 

Banian, Mrs 

Bertliaud, E. S 

Brannigan, Felix . 



Brummell, Joseph H . 

Bryant, John Y 

Bury, Anna M 



Carstens, E 

Capron, Hon. Horace . . 

Chamherlain, Col. S. E. 

Cook, A. C 

Davis, W. K 



Deming, Israel 

Dennet, Charles P . 



Dodge, Allen 

Dodge, Charles R . 

Duffer, A. J 

Duke, Mrs 

Drexler, Mrs. T... 

Earle, E. J 

Estos, Dr. D. C ... 

Evans, A. M 

Titch, Captain 



Florer, T. "W. , 
Eorman, Dr... 
Gibhs, Oliver , 



Grilman, Z.D 

Glover, Professor T. 



Gold. T.S..., 
Grosh, A. B., 



Gaillermot 

Haas, Henry. 

Hamilton, G . 
Haslor, T.C, 
Heaton, J. C . 



New Tork City . 
do :. 



Washington, D. C. 



Abiquin, N. Mex . 



St. Augustine, Fla 

Smithsonian Institution. 

Washington, D. C 

do 



.do . 



North Andover, Mass. 
Golden City, Col. Ter . 



Hill, F. E 

Kitz, J 

Illinois Central Hailroad. 

Irvine, Clark 

Jackson, W. F 

Johnson, W. W 

Kansas State Agricul- 
tural Society. 

Keffer, J. C 

Kennedy, Jos 

liingsland, George 

Laflin, Hon. A. H 

Leach, H. E 

Lewis, William T 



Lincecum, Dr. G . 

Little, J. S 

Maine Board of Agricul- 
ture. 



Washington, D. C 

Baltimore, Md 

District of Columbia . 



Washington, D. C. 
do 



Waterford, Loudon Co., Va 

Des Moines, Iowa 

Louisburgh, N. C 



Washington, D. C . 
Boulogne, France . . 



Georgetown, D. C. . 
Washington, D. C. 

Oregon . 



Washington, D. C 

do 

Evergreen, S. C 

Lake City, Minn 

Washington, D. C 

U. S. Steamer Marblehead. 



Lauderdale Co., Miss . 

Washington, D. G 

do 



.do . 
.do. 



West Cornwall, Conn . 
Washington, D. C .... 



Philadelphia, Pa.. 
Depauvillo, Ky . . , 



New York City 

Cape Vincent, N. Y. 
Port Lavacca, Tex . . 



Washington, D. C . 

Illinois 

Oregon, Mo 

Jetersville, Va 

Helena, M. T , 



Montgomery, Ala 

Washington, D. C 

PaLtherford Park, N. J . . 



Washington, D. C. 
Louisville, Miss — 



Long Point, Texas 

Ilei, Kipley County, Ind. 



Turkish tobacco. 

Paper from steam-blown fiber of cane, bamboo, 

Hax, and hemp. 
Corn. 

Substances used as food or medicine by North 
Ameriftaja. Indiana; insects and other speci- 
mens of natural history. 

Graded wools; Indian woolen blanket; min- 
erals. Sec. 

Semi-tropical fruits of Florida. 

Lasge maize from Peru. 

Collection of fertilizers. 

Piece of original Stuyvesant pear tree planted 
in IG50. 

Duchcsse d'Angoul6me Pears, 3. 
Fruit of chamoerops infested by insects. 
Paper from yucca and from oat straw. 
Peat prepared for fuel, from county of Tyrone, 
Ireland. 

Specimens of com and seed of trapa, &c. 

Kamie fiber, (two samples.) 

Eggs of mallard duck, (from dark green to pure 
white, laid by same fowl.) 

Skin of Madagascar rabbit. 

Specimens of wood found in the earth seventy- 
five feet below the surface. 

Two varieties of com. 

Abutilon fiber. 

Com stalk fourteen feet long, six inches in cir- 
cumference. 

Cane sugars, (eleven samples.) 

Ramie, raw and manufactured, China grass, 
hemp, .iute, and flax fiber, (foreign.) 

Albino robin. 

Ohio maple sugar. 

Samples of Oregon wheat. 

Fruit. 

Eight birds monnted. 
Ked wheat. 

Minerals, sand balls, &c. 
Sorghum molasses. 

Specimens of natural history, bird and other 

skins, vegetable products, insects, &c. 
One bird slun. 

Specimens of cotton from New Mexico. 
Hyslop crab-apples and Eio Grande wheat from 

Lake City, Minnesota. 
Specimens of aniline colors, parafline, carbolic 

acid, and other products of petroleum. 
Skins of (yeUow) r«ed bird and Bonaparte gull; 

coUoction of insects, etc., etc. 
Specimens of corn. 

Pound apples raised by Dr. Beshel, Lancaster 

County. Pa. 
Cocoons of silk worm, (Bombyx mori.) 
Silk spun by larvje of bee moth ; clay cells of 

wasp. 
Collection of cotton. 
Snake and white weasel skins. 
Texan (tree) flowers, samples of cotton, and 

homed toad. 
White wheat. 
Loudon pippins. 
Three samples white wheat. 
Western grasshoppers. 
Samples of wheat. 
Specimens of insects. 

Fruit, vegetables, and grain, from State fair 

of 1869. 
Insects. 
Mixed com. 
Samples of sweet corn. 
Esparto grass, and paper made from it. 
Samples of red corn. 

Sample of oats grown spontaneously ; snake 

skin, &c. 
Insects from Mexico and Texas. 
Insects, (cantharis.) 
Sample of Arnautka spring wheat. 
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Donations to the Agricultural Museum — Continuod. 



Name. 



Eesidence. 



Article. 



Marshall, C. K 

Masters, J. H 

Mason, E. C 

McChesney, J. H 

McDonald, A 

McFeely, William J 

Murphy, J. McLeod 

li'ebraska State Boai'd of 

Agriculture. 
Newman, Joseph 



Vicksbnrg, Misa 

Pres. Neb.' State Hort. Soc. 

Near Mt. Vernon 

London, Eng 

Little Eock, Ark 

Centreville, Ind 

Harlem, N. Y 



Columbia, S. C , 



Pariah, B 

Parry, Dr.C.C 



Benton, HI , 

Washington, D. C. 



Pearce, H. F 

Pike 6z, Johnaton 

Piper, Irving^ 

Piper, John w 

PoTvell, Rear-Admiral.. 

Eitz, Philip 

Eoezl.B 

Eonntree, John 

Eead, J. B 

Schaeffer, G. C 

Schuyler, E 

iSchott, Dr. A 



Dutchess County, N. Y . . . 

CarroLlton, La 

North Parsonafield, Me . . . 
South Paraonslield, Me . . . 

United States Navy 

WaUa- Walla, Wash. Tor 
New Orleans, La 



Tuscaloosa, Ala 

Westport, Me , 

IJ. S. Consul, Moscow, Bus. 
Washington, D.C 



Simmons, A. H 

Sharpless, Samuel J 

Shields, John 

Smith, T. C - 

Smithsonian Institutioir. 



Walla- Walla, Wash. Ter . 

Philadelphia, Pa , 

Lancaster County, Pa 



'Washington, D. C. 



Steiumetz, S. W 

Strickland, William S 

Taylor, Dr. L. M 

Tipton, Hon. T. W 

Thomas, C 

Thornton, V. B 

Trook, J. M 

Turney, W. J 

Unknown 

....do 

...do 

Van Ness, J 

Walker, Felix 

Warder, Dr. J. A 

Walker, E. S 

Wheeler, D. H 

Whitcher, J.E 

Willmuth, J. A. H 



Williamson, A . 



do , 

Portland, Conn 

Washington, D.C. 



Hayden Geol. Survey. 

Yazoo City, Miss 

Washinfcton, D.C 

CircleviUo, Ohio 



Wisconsin 

Now Orleans, La 

Cleves, Ohio 

Mansfield Valley, Pa. 

Plattsmouth, Neh 

Oakland, Cal 



Williama, Mrs. A. M. 

Witter, D. K 

Walter, William , 



Woodruff, James. 



Treaauj'y Department, 
Washington, D. C. 

Utica, N. Y 

Woodbine, Iowa 

Washington, D.C 



Quincy, Hlinoia . 



Wright, E 

Zantzinger, L. F. 



Houston, Tex. 
Mobile, Ala . . . . 



Yamoka, or awect potato fiour. 

Forty varieties of fruits of Nebraska. 

Talavera, rough chaff, and Boughton wheat. 

Specimens of European beet-root sugar. 

Apples and pears from Arkansas. 

Ear of 22-rowed com. 

Specimens of ixtle fiber. 

Fifty specimens Nebraska apples. 

Muscadine grapes,- pomegranate; muscadine 
wine ; Dickson cotton and seed ; squirrel and 
bird-skins; insects. 

Samples of wheat. 

Cotton grown by Moqui Indians, (said to grow 
wild;) lignite coal, insects, and specimens of 
corn, Colorado. 

Cluster of ten tomatoes. 

Large quince. 

Insects. 

Insects. 

Mammoth apple. 

Sample of wheat. 

Lazetta Unteria, Island of Cuba. 

Sample of wheat. 

Okra paper. 

Insects. 

Specimen of hemp prepared by a new process. 

Maguey paper, f cam Agave A'mericana; tassel 
from fiber of Taxqui sabdariffa ; flowers and 
seed of Serjanica lucida. 

Apples and pears. 

Sample of wheat. 

Specimens of fruit. 

Arnautka wheat from Odessa. 

^Specimens of fruits, seeds, honey, insects, sam 
pies of soil, &o., from Indian Tenritory ; speoi- 
imens of South American woods; wax fruit 
> model ; large collection of grains, fibers, 
[ and economic substances, from London, Eng- 
land, 1851; four cases Brazilian insects, also 
^-collections from Australia, South America, 
' New Mexico, California, and other localities 
sin Utdted States ; skins of muscovy duck 
L and wild guinea fowl ; articles of food of 
North American Indians, mammoth hornet's 
nest, (fcc. ' 

Carrier pigeon, (mounted.) 

Samples of sorghum sirup. 

Soutn American coleoptera. 

Salt from Nebraska, and one 29-ounce apple. 

Insects, grains, woods, plants, <fcc., from Colorado. 

Peeler cotton. 

Gooseberries, (32 to the pound.) 
Samples of wheat. 
Linseed, peanut, and castor oils. 
Paper made from ramie. 
Herrin;^ gull. 

Large fresh-water muscle shell. 

Specimen of natural salt from St. Mary's Pariah 

Forty -five varieties of Ohio corn. 

Homed owl. 

Canary wheat ; Thomas's Surprise oats. 
Stalls of wild oats. 

Seeds from South America, monkey sldn, 

ostrich egg, &.c. 
Onion grown near Glasgow,Scotland, (very large.) 

Skeleton leaves framed. 
Minerals and grains. 

Hawk and other bird skins, prepared and 
mounted. 

Specimens of paper made from Spariina cyno- 

suroides, with samples of the liber. 
Peanuts. 

Sweet potatoes grafted together. 
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COMPILED FROM T[IE lilCPORTS MADE 13Y THE OUSEIiVERB OF THE SMITHSONIAN INSTITUTION, THROUGH 

DEPARTMENT OF AGRICULTURE. 

The followinr; fcablos exhibit the highest and the lowest range of the thermometer, (witli dates pre- 
fixed,) the mean temperature, and the amount of rain-fall, (including molted snow,) in inches and tenths, 
for each month, in the several States and at the statioas named. Also the averages of mean tempera- 
ture and rain-fall for each State. Daily observations were made by the observers, generally, at th.6 
hours of 7 a. m. and 2 and 9 p. m. 



Stations in States 
and Territories. 



Date. 



i . 



Date. 



FEBRUARY. 



Date. 



03 



Date. 



a 



MAINB. 



Houlton 

Steuben , 

"WilliamsbuBg 

West Waterville 

Gardiner .... 

Staodiah , 

Norway , 

Comiah 

Comlshville 



Averages . . . 

NEW HAMPSHIRE. 



Stratford 

Shelbume 

North Bamstead 
Golfstown Center. 



Averages . 

VERMONT. 



Limenburg 

Bainet 

North Craftsbnry. 

East Bethel 

Woodstock 

Near St. Albans . . 
West Charlotte . . 

Middlebm-y 

Brandon 



Averages . 



JIASSACnUSETTS. 



Kingston 

Topsiield 

Newbury 

Georgetown 

Lawrence 

ililton 

Cambridge 

North Billerica . 
West Newton . . . 
New Bedford . . . 

Worcester 

Mendon 

Lunenburg 



7, 8,0 
8 

7, 30 

8 



7, 29 

6 
29 
8 
8 
9 

8, 30 
8,9 

7 



Dcg. 
41 
47 
39 
45 
46 
42 
46 
49 
45 



19, 20 
22 

18, 23 
19 
19 
19 
19 

19, 23 
22 



20 



19 
22,23,26 
22 
22 
22 
22 
22 
18 
18. 22 



22 
22, 23 
22 
23 
22 
22 
22,23 
22 
22 
22 



Deg. 
—26 

r- 6 

—12 

— 8 

— 2 

— 3 
—12 

— 3 



Deg. 
14. "6 
21.7 
16.3 
21.9 
22.7 
23. 4 
20.2 
23.5 
23.8 



20.9 



18.9 
20.7 
26.6 
23.5 



22.4 



20.2 
17.9 
18.1 
21.3 
19. 1 
19.8 
23,5 
22.7 
24. 4 



20.8 



31.7 
27. 4 
31.0 
27.9 
28.9 
31.6 
30.9 
30. 3 
30. 1 
32.5 
28.9 
38.0 
27.8 



In. 
3. 60 
2.40 
2. 65 
2. 15 

1. 96 

2. 48 



2. 15 
2. 73 



10,13,22 
13 
13 
13 
13 
13 
17 
13 
13 



2.52 



2.98 



2.01 
2.70 



2. 56 



4. 30 

2. 70 

3. 05 
3. 23 



0. 91 
3. 37 
2.80 



2.91 



3. 45 

1. 70 
3. 40 

2. 81 



2. 24 



3. 84 
2. 82 



Deg. 
36 
42 
36 
45 
44 
49 
47 
47 
45 



10, 13 
9 
11 
12 
13 
12 
11 
13 
9 



28 



Deg. 
— 12 

— 1 
0 

2 

— 5 
0 

— 6 
1 
4 



-12 
-16 
5 



-12 
-16 
-14 
-17 
-21 
-15 



2, 8, 28 
8 



9 
9 
1 
0 
13 
30 
10 
7 
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Stations in States 
and Territories. 



Date. 



Mass.— Cont'd. 

Amherst 

Richmond 

Williams College. 

Hinsdale 



Averages . . . 

RHODE ISLAND. 

ifewport 

CONNECTICUT. 



Pomfret 

Columbia . . . 
Middletown., 
Waterbiiry 
Colebrook . . . 
Brookfield .„ 



Averages . 

NEW YORK. 



Moriches 

South Hartford .. 
Garrison's . . . 
Throg's Neck . 

White Plains 

"Deaf & Dumb Inst 
Columbia College 

Flatbush 

Nyack 

Newburg 

Minaville 

Sloausville 

Grouverneur 

North Hammond 

House ville , 

Leyden 

South Trenton . . 

Cazenovia , 

Oneida 

I)epau ville , 

Oswego 

Palermo 

North Volney 

Ludlowville 

Nichols 

Newai'k Valley . . 

Ilochester , 

Little Genesee . . , 
Suspension Br'ge 
15uffalo 



30 



Averages . 



NEW JERSEY. 



Paterson 

Newark 

New Brunswick. 

Trenton 

Kio Grande 

Moorestown 

Newton 



29 
8 
30 
8, 30 
8, 9, 29 
8,30 
8 
14 
30 
■ 30 
8 
9 
4 

G,7 
7 

7,8 
29 
29 
4 
4 

7,9 
7 
7 

4,7 
7, 30 
7, 8,9 
4 
7 
7 
4 



9, 30 
30 
9 

9, 30 



Beg. 
49 
54 
48 

47 



Dato. 



23 
23 
23 
• 22, 23 
25, 26 



23 



22, 23 
23 
22 
23 
23 
26 



26 
26 

22,23 

22, 26 
22 

22,26 
26 
26 
23 
22 
25 
22 

22, 25 
25 
25 
2G 



22 
22, 23 
22 
22 
25 
25 



Deg. 
3 



Deg. 
23.0 
26.6 
26.9 

24.7 



10 31. 1 2. 70 



29.2 
31.7 
31.0 
30.0 
26.2 
30.7 



19.8 



36.8 
25.7 
31.0 
32.7 
32.9 
32. 7 
31. 4 
34.8 
35.6 
31. 4 
22.5 
27.2 
22.8 
23.0 
24. 6 
25.9 
23.0 
27.3 
27.0 
25.5 
29.7 
24.5 
27. 1 
27.7 
28.9 
25.5 
30.1 
27.4 
30. 1 
30.8 



31.2 
32.7 
31.0 
35.3 



34.0 
28.9 



2 



In. 
3. 47 
1. 80 
3. 52 

4.20 



1. 75 



2. 93 
2.71 



3. 12 



3. 73 
3. 40 
3. 73 



Date. 



4. 18 
2. 42 
1. 78 



3. 53 
2.75 

4. 29 
2. 35 

2. 40 

3. 99 
5.55 
2. 87 



3.93 
1. 86 
4. 30 
2.58 



3. 68 
1.35 

2. 65 

3. 45 
1. 40 



2. 83 

3. 42 



3.82 
4. 05 



13 
9 
13 
13 
15 
13 
22 
13 
13 
13 
13 
13 
11 
11 
13 
13 
10 
13 

12, 13 
12 
12 
12 
13 
12 
13 
13 
12 
13 
13 

12, 13 



Date. 



51 

58 
54 



52 
64 
63 
57 
54 
50 



58 
48 
57 
58 
65 
57 
46 
58 
63 
64 
48 
60 
42 
42 
45 
50 
44 
55 
48 
40 
44 
45 
46 
GO 
€2 
57 
40 
60 
50 
46 



57 
60 



28 
28 



I>eg. 
■ 1 
2 
— 2 



2,6,8,28 



8 
28 



28 
28 
28 
28 
28 
28 



28 
28 
28 
!,28 

7 

8 
28 

8 
23 

7 



6,8 

28 



27 
27 



15 
-10 
12 
14 
14 
14 
15 
15 
17 
12 

- 6 
1 

-18 

- 8 

- 8 
3 

- 4 
0 



11 

9 



11 
15 



52 
66 
64 
52 



28 
8 



13 
16 
13 
7 
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Stations in States 
and Tcrritoiieis. 



N. Jersey— Cont, 

Dorer 

H ew (xer"nlallto•i^'n 

Readington . . . 

Haddoniield . . , 

lyTewfield 

Greenwich 

Vinejand 



Averages . 



PENXSYLVAXIA. 



Nyces 

Dyberry 

Fallstngton 

PM].ad(elpliia 

Germantown 

Horsham 

Plym'th M^eeting. 

Whitehall 

I'actoryville 

Beading 

Parkersville 

"West Chester 

Phenixville 

Ephrata 

Silver Spring 

Mount Joy. 

Harrisburg . . 

Carlisle 

Fountain Dale . . . 

Tioga 

Lewisburg 

Ickesburg 

Grampian HiJla . . 

Johnstown 

Franklin 

Connellsvillo 

New Castlo .-. 

Beaver 

Cauonsburg 



Averages . 



MARYLA^'D. 



"Woodlawii 

Ann.'ipolis 

St. luig'oes 

Emmittsbuicr 

Mt. St. Marys..-. 



Averages . 



DIST. COLmriJIA. 

Washington 

VmGIN'IA. 

Johnsontowu . . 

Hampton 

Zuni Station 

Eacon's Castle . . . 

Ashland 

Comom 



Date. 



7 
7.8 
30 
9 
30 
9, oO 
30 

9. 29, 30 
9 
9 
7 
7 
9 
30 
29 
30 
30 
28 
7 

8.9 
24 
7 

8,9 
7 
7 
4 
4 
4 
4 



28, 29 



30 
9, 30 
30 
29 
30 
29 



JDeg. 
58 
50 



Date. 



23, 2G 

22, 23 
(, 22, 23 
I 2G, 27 

23, 26 
23 
2G 



23 
23 
26 
23 
23 
2G 
23, 20 
27 
2G 
26 
2G 
26 
2fl 
26 
26 
23 



23 
19,21,26 
21 
13 
26 
26 



12 
9 



JDcrj. 
33.4 
32.5 

33.9 

34.0 
36.6 
36.7 

35.8 



33.5 



26.8 
26.4 
34.0 
36.7 
34.3 
33. 4 
31. 5 
32.2 
28.6 
35.1 
33.7 
35.0 
34.2 
34.8 
34.6 



33. 3 
33. 3 
31. 3 
23. 3 
29.3 
31.7 
26.5 
29.7 
30.3 
35. 1 
.3,3. 6 
35. 0 
36.1 



32.4 



35.6 
40. 8 
39, 7 
34,5 
34.7 



37. 1 



42.1 
42.9 
43.7 
46. 4 
'^i. I) 
41.0 



In. 
4.44 
3. 34 



3. G7 



3. 65 
4. 15 



4. 00 
3. 23 



2. C3 

3. 68 



5. 60 



3.10 
4.09 
4. 75 
3.55 



4. 22 

3. 95 
2.66 
3.15 
2.10 

4. 36 
5.12 

'3," 92 



3. 60 

4. 64 



4. 26 
4. 70 
3. 92 



4. 75 

2. 00 

3. 11 



5. 35 
3.30 



Date. 



13 
12, 13 
13 
13 
15 
13 
13 
13 
13 
13 
15 
13 
]3 
13 
15 
13 
13 
13 
13 
13 
11 
13 
13 
13 
13 
14 
13 
13, 14 
13 



13 
1.3, 15 
13 
13 
13 



13.14 



Date. 



46 
59 



12 
10 



68 
63 
70 



58 
49 
00 
CI 
56 
65 
64 

54 
62 
54 
66 
62 
64 
54 
64 
59 
65 
65 
54 
48 
67 
58 
58 
64 
68 
60 
57 
68 



64 
56 
62 
71 
64 



66 
69 
70 
73 



28 
23 
28 



8 
23 
2S 
• 28 
28 
28 
28 

8 
23 
28 
28 
28 
28 
28 
28 
28 
28 
28 
6,8 

8 
25 
25 
28 
28 
28 
28 



11 
17 
13 



— 4 

— 6 
15 
17 
15 
13 
14 
10 

2 
16 
12 
13 
14 
14 
Ip 
18 
18 
15 
15 

— G 
6 

10 

— 3 
8 
0 

4 
11 
6 



28 
28 
28 
23 



5, 28 
28 



14 
18 
20 
14 
14 
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Stations in States 
and Territories. 



Virginia— Cont'd 



Mount Solon 

Staunton 

Lexington 

Lynchburg 

Snowville 

Neax Wytheville 



Averages . . - 

. WEST VEBGINIA. 



Romney 

Wliite Day . . 

"Weston 

CabeU C. H.. 



Averases . . . 

NORTH CAROLINA. 



Kenansville 

Goldsbcro 

Raleigh 

Oxford 

Trinity College . 

Albemarle 

Statesville 

Asheville .-.(A.) 
Do (H.) 



Averages . . . 

BOUTH CAROLINA. 



Camden 

Aiken 

Gowdeysville . 



Averages . 

GEORGLA. 



Penfield 

Macon (A.) 

Do or.). 

Atlanta 



Averages . 

ALABAMA. 



Carlo"\wille 

Moidton 

Greene Springs . 
Havana 



Averages . 

FLORIDA. 

Port Orange . . 
Jacksonville . . 

Pilatka 

Ocala 

Manatee 

Lake City 

Averages . 

41 



Date. 



Deg. 

61 



7, 28 59 
9 63 
4 50 



4 

7,0 



9, 29 

28 

7, 15, 23 
15 



15, 29 
29 



8 

3, 8, 15 



ir->, 30 
4, 29 



15 
1, 3 
2,3 



Date. 



13, 23 
13 



13, 14 
14 
13. 
26 



1i 



Derj. 

43. G 
41.0 



45. 1 
39.1 
38.8 



36.9 
38.7 
37.7 
42. 6 



39.0 



51.6 
49.5 
47.3 
42.0 



43. 9 
39. 7 
42. 5 
43.0 



44.9 



47.7 

50.3 



48.1 
53.5 
50.1 
46.1 



49.5 



50.2 
45.9 
47.7 
48.7 



48.1 



C2. 9 
07.0 
53.7 



Cl.O 



In. 



4. 25 
2. 87 



10. 20 
2. 20 



4. 33 



6. 51 
3. 60 
3. 50 
4. 85 



5. 03 
3. 50 
1.60 



4. 11 



2. 82 
5. 41 



3. 55 
5. 70 

4. 78 



4. 97 



8. 30 

4. 87 

5. 90 
5. 90 



6.26 



4. 38 
9. 38 



Date. 



21 
15 
13, 14 
13, 14 
12 
13 
19 
13 
12, 13 



19, 20 
13 
19 



a ^ 



Deg. 

76 
62 
73 
67 
62 
65 



13 
21 
14 
12, 13 



Date. 



6 
5 
28 
1 
5 

6, 28 
28 
24, 28 
24, 28 



24, 28 
28 
28 

24, 23 



23 
24, 28 



5 

5, 24 



§1 



Deg. 

16 
18 
12 
22 
12 
14 



Deg. 

42.1 
39.5 
40. 7 
44. 1 
37.1 
37.3 

41.7 



38.6 



26 
26 
24 
20 
22 
16 
15 
16 
14 



48.9 
50.3 
47.2 
43.1 
44.2 
43.4 
38.9 
40.2 
42.3 

44.3 



19 

25 
22 



47.0 
49.0 
50.1 

48.7 



47. 4« 
48.7- 
47.7 
43.7 

46.9 



50. 9 
43.4 
48.3 
49.1 

47.9 



60.0 
59.4 
60.7 
C2.6 
65.0 
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JANUAIiT. 




Stations ill States 
and Territories. 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tempera- 
ture. 


d 

P! 
+J 

O 

a 

i 


ci m 
-2 


Date. 


1 

IB 
.i 


Date. 


u 

0 

1 

+^ p 

S 


0 
u 

a 


S 

'7j CD 


TEXAS. 


25 


Deq. 

m 


11 


Beg. 
23 


Beg. 
49. 2 


Til. 
3. (>5 


11 


Beg. 
74 


22, 23, 24 


Beq. 
20 


Beq. 
43. 6 


In. 
3. 42 




8 


76 


17 
11 
11 
11,23 
18 
11 


3J 
32 
23 
33 
40 
28 


55. 2 
54. 2 
55.6 
52.6 


10. 00 

"4." 54" 
9. 33 












Honstou 

Columbia 

Blue Brauch 

Lavaca 


1 

3 

27, 28 
3 


80 

80 
78 
70 


20 
20 
10 
20 


76 
80 
77 
80 


2:1 
23 
22 
23 


26 
25 
29 
27 


54.6 

55. 7 
52.0 

56. 0 


"3.04 
2. 97 
3.01 


51. 4 


5. 10 


11 


73 


2;} 


20 


51.8 


3. 00 




73 


11 


27 


5L0 


5. 06 


20 


83 


23 


23 


52.4 


0. 61 


Yorktown 


7, 23 


7G 


11 


36 


55.9 












































5. 96 










53.0 


2. 68 
























LOUISIANA. 




























8 
6 




11 
12 


41 

29 






20 


73 


23 


35 






Shieveport. 


70 


49.3 




























Missisaipri. 


























CoItITII 1)118 ....... 

Mariou C. n 

Grenada 

Near Brookhaven. 


29 
2 

4, 23 
29 


66 
68 
63 
67 


12 
12 
12 
12 


22 
24 
24 
28 


46.5 
46.0 
49.6 
50.5 


6.15 
9. 30 
3. 40 
7.00 


21 
14 
21 

. 20 


68 
78 
74 
78 


24, 23 
28 
28 
23 

C 5,23 
\ 24, 28 


26 
18 
20 
26 

\ 27' 


47.3 
47.5 
49.5 
51.4 


7.25 
7. 70 
5. 20 
10.20 




8 


67 


12 


25 


46. 5 


5. 97 


13 


71 


48. 6 


7. 47 












47.8 


6. 36 










48.9 


7. 57 


TEXNESSBB. 

Tnsculum College 
Lo(ikf)ut Mount'n. 
Clarksv^lle 


29 

29 
8 


G6 
G4 

!no 


13 
13 
12 
12 


22 
22 
29 
13 


42.3 
40.9 
45.9 
42.0 


4. 80 


13, 21 

13 


69 

68 


5, 24, 28 

5 


16 
17 


40,7 
39.0 


2. 70 




19 


65 


23 


12 


43. 7 




29 


2. 88 


13' 


63 


28 


15 




3. 14 












21 


67 


27 


IG 


44! 4 


5.45 






65 


12 


24 


44. 4 


2. 24 


12 


71 


23 


17 


44. 7 


3. 97 












43. 1 


3. 31 










42. 5 


3. 82 
























KENTUCKY. 


























Pine Grove 


3, 4, 29 
4,29 
3 


60 
61 


26 
13, 26 


20 
20 


39.2 
38.8 


2.67 

2 85 


13 
13 


66 
67 


23 
5 


10 
6 


33.7 
38.6 


2. 54 

3. 06 


Danville 


G3 


10 


23 


44.0 


2. 69 


12, 13 


74 


23 


12 


44.9 


1. W 


Louisvillo 


7, 28, 29 
3 


62 
63 


12 
12 


20 


39. 1 
40.3 


2. 80 
I. 58 


13 
13 


70 
C3 


28 
27 


12 
14 


40. 7 
40.8 


3. 50 
3. 82 
































40.3 


2. 56 










40.7 


2. 96 
























OHIO. 


























^<[e^v Lisbon 

Steubenville ...... 

Martin's Ferry. . . 


4 
9 
4,7 
4 


GO 
53 
GO 
54 


23 
23, 27 

27 
25, 26 
'26 


8 
16 
11 

13 


34.1 

36.0 
35. 4 

32. 8 


3. 44 

3. 36 
2. 25 
I. 13 


13, 14 
13 

13 


65 
G2 
67 
64 


2j 
2tj 
5, 27 

23 


— 4 
12 
12 

G 


32. 9 
36. 0 
34. 5 
30. G 


1. 84 
2.06 

2. C9 
4. 65 




4, 7,8 


GO 


11 


33.6 


2. 70 


14 


CS 


23 


G 


32. 9 


3. 10 


Miluersville 


4 


60 


23, 26 


7 


32. 8 


5. 05 


13 


C7 


G 


3 


32. 3 


2. 85 


Cleveland 


4 
4 


59 
60 


26 

C 12, 23, 
I 25, 26, 

13, 26 
25 
25 


17 

V' 


33.2 
34.3 


1.47 
2. 30 


13 
13 


67 
70 


28 


1 


30. 7 
33. 5 


3. 02 
2. 05 


G-allipolis 

Kelley's Island .. 
Saridnslcy 


29 
4 
7 


64 

50 
57 


20 
17 
14 


33.9 
33. 2 
34.3 


2. 96 
0. 71 
1.22 


13 
13 
13 


68 
56 
65 


23 
23 
23 


17 

12 
5 


39. 4 
30. 7 
32. 5 


2. 94 

2. 67 

3. 45 


Is^ortb Fairfield 


4 


60 


25 


14 


34.2 


1. 23 


13 
13 


68 
61 


. 28 
25, 28 


5 
10 


32. 3 
32. 5 


3. 99 
2.50 




4 


57 


26 


15 


34.2 


1.80 


13 


67 


5 


9 


34. 1 


2. 98 
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Stations in States 
and TeiTitories. 



Ohio— Continued, 



Marion 

Hillsboro 

Toledo 

Bowling Green 

Springfield 

TJrbana Univers'y 

Bethel 

Jackson burg 

Mt. Auburn Inst 
Cincinnati . . (H) 

Do (P) 

Clevea 

College Hill 



Date. 



Avorngea . 
sncniGAX. 



Monroe City . . . 

Alpena 

Adrian 

State Agr'l Col. 

Litchfield 

Cold Water .... 
Grand Rapids. . 

iNorthport 

Houiestead. 

Muskegon 

Holland 

Otsego 

Copper Falls. , . 

Penn Mine 

Ontonagon 



Ayerages . 



Aui^ora 

Vevay 

Muncie 

Spiceland 

!New Albany. . . 
Columbia City. 

JMapa 

Kjiightstown . . 
Indianapolia . , . 
Bloomington .. 

Bensselaer 

Lafaj^ette 

Heroni 

Kentland 

Xe"w Harmony. , 



Averages . 



4, 29 
4,7 
7- 
4 
4 

7 

4, 29 
4 



7 
7 
7 
7 

C, 13 
7, 14 
G, 8, 15 
7 

14, 15 
C 
G 

6,7 



7 
7 
4,7 
7 
7 

29 



7,28 



ILLINOIS. 



Chicago 

iNear Chicago. . 

Evanston 

Maiengo 

King's Mills . . . 

Louisville 

Golconda 

Eelvidero 

Sandwich 

Ottawa 



Deg. 
5G 
5G 
55 
59 
55 
58 
Gl 
60 
GG 
60 
G4 
60 
CO 



Date. 



25, 2G 

26 



13, 26 
26 



a 

_2 . 



a 



Deg. 
14 
18 
11 
12 

18 
IG 
17 
21 
16 
26 
18 
18 



12, 26 
25 
25 
15 
24 
24 

11, 24, 25 



12, 31 



31 



32.8 
34.7 
33.0 
35. 1 
38.2 
33.4 
3G.7 
35.0 
39.7 
36,5 
40.6 
36.2 
35.9 



35.2 



33.3 
24.6 



29.4 
28.6 
29.2 
29.8 
28. 1 
28.1 
35.5 
32.8 
33.8 
20.1 



26.0 



29.2 



33.9 
31. 1 
33. 5 
33. 7 



31. 5 
34. 9 
33.6 
36.5 
36. 1 
31.2 



36.8 



33.7 
30.4 
32.7 
28.9 
27.2 



44.7 
26.3 
28.3 



'5 o 

CO UQ 



III. 

1. 50 
1. 86 
1. 69 
1. 75 
3. 84 

1. 50 
2.25 

2. 04 
1. C3 

1. GO 

2. 37 
1. 88 
1. 73 



2. 13 



0. 40 
3.48 



0. 47 
1.25 
3. 13 



2. 30 



1.20 
2. 07 



1. 08 

1. 87 

2. 05 
1. 73 



1.20 
3. 56 
1.98 
3. 35 
2.51 
2.20 



1. 10 



1.30 



0. 93 

1. 65 

2. 40 



1. 40 
2.11 
1. 40 



Date. 



13 
13 
13 

12,13 
13 

12, 13 



IS 



13 
12 
13 
12 
13 
13 
12 
10 
12 
12 
13 
12 
11 
12 
11, 12 



13 
13 
13 
13 
12, 13 



12 
13 
11,12 
12, 13 



Beg. 
G5 
G4 
Go 
G3 



!5, 23 
4 
27 
28 
4 



27, 28 
27, 28 

28 
28 
28 



23 



!, 24, 28 
28 



23 
23 
27 

27, 28 
27, 28 
23 



Deg. 
G 
11 
.3 
3 



11 
8 
11 
13 
19 



- 4 
4 
6 

- 1 
4 

- 4 
2 

0 
14 

- 1 

- 3 
-24 



14 
13 



8 
12 



4 

8 
G 
13 



3 
6 
0 

10 
10 

- 8 

- 7 
4 
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Stations in States 
and Territories. 



Illinois — Cont'd. 



Winnebago 

Kochelle 

Wyauet 

Tiakilwa 

Hennepin 

Eliuira 

Peoria 

S^iugfield 

Ijoaim 

Dubois 

Waterloo 

South Pass 

Galesburg 

Manchester . . . . 
Mount Sterling . 

Andalusia 

Augusta 

Warsaw 



Averages . . 

WISCONSIN. 



Manitowoc. .. 
Plymouth . . . 
Hingham — 
Milwaukee .. 
Appleton — 
Waupacca . . . 
Embarrass . . . 
Ilocky Run . 

Madison 

Edgorton — 
Baraboo . — 
New Lisbon . 
Bayfield 



Aver^iges . 



MINNESOTA. 



Beaver Bay . . 

Afton 

St. Paul 

Minneapolis . 

Sibley 

Sauk Center . 
Koniska 

Kew Ulm 

Madelia 



Averages . 

IOWA. 



Clinton 

Davenport 

Dubuque 

Mouticello 

Bo wen 'a Prairie.. 

Muscatine 

Forli Madison 

Gutteii1l)erg 

Mount yernon . . 

Iowa City 

Independence 

Near Independ'ce. 



Date. 



23 

28 
29 
29 
7,28 
7 

(), 7 
7 



28 
28, 29 
7 
3 

15 
7 
7 



G 

7,28 
14 
7 
14 
21 
23 
G 
6 

7, 22, 23 
19 
6 

6, 23 



7 
23 

3, 23 
23 

3, 27 



6 

6,19 



3, 25 
28 
6,7 
6 
25 
28 
7, 29 
6 

3,6 
23 
3, 27 
3.) 



Deg. 
4.) 

47 



10, 26 
10, 26 
26 
26 
26 
26 
10, 25 
16 
12 



12, 19 
10 
19 
10 
10 
10 
10 



25 



Ben. 
1 
6 
12 
10 
10 
7 
18 
18 
17 
17 



25. 8 

30. 7 
31.6 

31. 3 
32.0 
27.9 
34.0 
28.5 
33.6 
37.7 



39. 6 
31.0 
34. 5 
36.0 
31.3 
33. 2 
32. 1 



32.1 



27.4 
24.0 
26.6 
29. 1 
26. 5 
25. 5 
21.3 
23.1 
23.3 
25.3 
18.8 
23.3 
21.6 



24.3 



23.4 
18.6 
19.4 
18.0 
15. 4 
13.2 
16.2 

17.3 

15. 6 



30.2 
23. 1 
23.9 
22. 3 
22.1 
26.3 
31.3 
20. 3 
24.4 
26.0 
19.2 
19.0 



1. 39 



1. 17 

0. 99 



1. 25 
1. 47 



L62 
3. 67 



2. 76 
2. 00 



2. 51 
2. 08 

1. ks 

2. 75 
2.69 
1. 80 
4. 75 



2. 58 



0. 28 
0. 80 
0. 42 
0. 06 
0. 30 
0. 32 



0. 38 
0. 50 



17. 5 0. 38 



1.50 
3. 74 
3. 45 
1. 71 
1. 50 
1. 52 
1. 21 



4. SI 
2. .50 
1. 00 



Date. 



12 
12 
12 
12 
12 
10,11 
12 
12 
12 
12 
12 
12 
16 



12 
11 
12 
11, 12 
11 



12 

<; 8,10, 

I 11, 16 
7, 10 



n^BRUARY. 



Date. 



58 
61 
68 
62 
66 
62 
69 
70 
68 
69 
69 
68 

70 
63 
68 
64 
67 



I- 



27 2S 
'23 
28 
28 

27 
27 
27 
28 
23 
23, 23 
27, 23 
27 
27 



28 
27 
27 
27 
27 
4, 24 
27 

5 
27 

5. 

2-1, 28 
5 
23 



Dcfj. 
0 

— 4 

0 
0 



7 
10 
10 

-- 1 

3 

- 4 



0 

-17 
-12 



-12 
-24 
-15 
-18 
-21 



-26 
-17 



- 4 

- 4 

- 8 
-14 
-12 



- 8 
-21 
-19 
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JANUARY. 






FEllRUAIiY. 









o 








o 


1 




ce 
o 








rp 






























Stations in States 










s 


rt 










S 






flnd Territories. 




3 . 


















+J CD 


0 






Date. 


B ^ 
T "'^ 






B ^ 


o 


^ o 

" !^ 
c. to 


Date 


S S 
S 


Date 


B ^ 


s 
















=: 






•S 

M 




B 


Pi 
































J.OWA — uont u. 
































-Peg, 






De(j. 


D<tq 


In, 




Dcfj. 




Beg. 


Deg. 


In. 


\v ntcTioo 




40 




11 


—18 


1^ 2 




12 


48 


— 8 


23. 0 




Ilookford 


3 


40 




25 


— G 


20. 2 




12 


48 


27 


—10 


23. 1 




Iowa Falls 








10 


— 6 


oo g 


- ■ - ■ ■ 

1 " n't 


11, 12 


50 


2:? 


—10 


24. 2 


3. 97 


Algona , - - . 




40 

33 




25 


—10 






11 


41 




—14 


19. 2 




W^,st"Bend 


3, 27 




25 


—11 


15. 9 


1. 10 


1,11 


40 


22 


—18 


17.4 


2. 23 


Fort Dodf^e 


() 


3G 




25 


—14 


18.1 


1. 75 


11 


45 


22 


—10 


21. 7 


1. 46 






40 




25 


—10 


21. 3 


1. 38 


12 


56 


27 


— 9 


22.7 


1..84 


Fontanelie 


G 


42 




25 


—10 


22^5 


o! 85 


12 


56 


27 


— 6 


25. 3 


1. 68 


Eolfo 


27 


42 




25 


—13 


15. C 


0. 70 


11 


46 


22, 27 


—12 


19.2 


1. 93 


















10 


CI 


27 


— 4 


25. 5 


4. 98 


Grant City 








25 


—16 


13 8 




11, 12 


43 




—14 


23. 6 




Logan 

Woodbine 




to 




25 


— G 


23 3 




12, 13, 16 


43 


4, 22, 27 


— 4 


24. 6 


1.40 








25 


—10 


22 6 




12 


53 


22 


- — 6 


25. 9 








































22. 1 


1. 83 










23. 9 


2. 66 


MISSOUKI. 




























at. Louis U mv . . . 




G2 


12 


31 


27 


40. C 


1. 73 


12 


70 


27 


12 


38. 4 


1. 82 


Allenton 








31 


14 


3G G 


1 94 


12 


77 


23, 28 


7 


36. 0 


2. 45 


Hematite 


6 


G8 


12 


31 


17 


39*8 


L40 


12 


75 


23 


9 


33.9 


2. 10 


Kolla 


27 


G5 




12 


15 


37.3 


2. OG 


12 


76 


23 


1 


41. 6 


1. 57 


Jefferson City . . . 
Hermitage .'. 


7 


G4 




11 


17 


38.0 




12 


72 




4 


37.0 






62 




10 


15 


34. 7 


2. G8 


12 


70 


23 


— 1 


34. G 


1. 96 


Bolivar 


3 


«3 




11 


35 


38.6 


4. 50 


12 


70 


23 


1 


38. 2 


0. 95 


Warren sbnr;^ 


28 


58 




10 


10 


3vi4 


3. 53 


12 


70 


27 


0 


30. 4 


0. 50 


Harrisonvillo 


4 28 


5G 




10 


12 


33 1 


l" 


12 


64 


23 


— 2 


33. 1 


1. 03 


St. Joseph. 


G 23 






10 


10 


34 1 




12 


G8 


23 


2 


35. 3 


1. 93 


Oregon - . . 


6 


5u 




10 


4 


31. 0 


Do 


12, 13 


68 


23 


— 5 


3L2 


2. 51 














30. 1 


~* 53 










35. 9 


1. 69 


























KANSAS. 


















• 










Atcuison 




o4 




10 


2 


30 f 




11, 12 


63 


23, 27 


— 4 


30. 9 


1. 65 


Leavenwortli 


23 






10 


5 


'30. 1 


3.' 45 


' 12 


63 


23 


— 6 


30.7 


1.84 


Olatho 


28 


56 




10 


G 


31.3 


3. 90 


12 


67 


23 


— 4 


32. 1 


1.30 


Baxter Spring . . . 


3 


C7 




11 


18 


40. 0 


5. 75 


12 


74 


23 


— 7 


39.0 


2.80 


Lawrence 


28 


55 




10 


6 


30. 5 


2. 90 


12 


CG 


23 


— 3 


30. 6 


1.44 


Holton 


C) 


50 




10 


3 


30. G 




11 


62 


23, 27 


— 3 


30.2 




Le Tloy 


G 


GO 




10 


13 


36.3 


2. 45 


12 


70 


23 


— 4 


33.6 


1. 95 


Neosho Falls 


4, 5 


5G 




10 


11 


32. 0 


4. 10 


12 


65 


23 


— 9 


31.3 


1. 60 


State xVgr'l Col. 


23 


54 


10 


25 


9 


30.6 


1. 15 


12 


65 


23 


— 4 


31.3 


1.22 


CouncirGrovo . . . 


23 


58 


10 


11 


12 


35. 4 


2. 75 


11,12 


Gu 


23 


0 


34.5 


0. 65 














32. 7 


3. 24 










32. 4 


1. 16 




























KEB2ASICA. 




























Dakota 


27 


46 




25 


— G 


23.9 


0. 55 


8, 12 


55 


22 




27.0 




Omaha Mission . . 




50 




25 


0 


27. 6 


0.13 


10, 23 


50 


r 20 21 
i 22^ 27' 




27.5 


1. 65 


Elkhorn 


21 


44 




25 


o 


24.9 




12 


55 






27. 7 




De Soto 


21 


43 




25 


— 4 


24.7 


0. GO 


12 


53 


22 


— 6 


2g!8 


1.48 


Eellovue 


6, 27 


4G 




25 




26.3 


0. 9[) 




i 








2 00 


Glendale 


21 


4 J 




25 


o 


2a. 4 


1. 30 


12 




4 


—10 


h. 5 


2.' 45 


l^febraska City. .. 


21 


50 




25 


2 


28.6 


1. 15 


12 


64 




0 


31. 7 


2. GO 


Peru. 


21, 27 


47 




25 


3 


23.0 


0. 43 


12 


67 


20 


— 3 


30.3 


1. 05 














25. 9 


0. 72 










23.6 


1. 87 


























UTAH TERKITORY. 




























"Wanship 


24 


42 




18 


—20 


20.5 


1. 70 
































CAI.IFOENIA. 




























Monterey 


10, 27 


G3 




19 


32 


50.2 


3. 83 


28 


71 


22 


32 


40.4 


4. 13 
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Stations in States 
and Territories. 


J^iKUARY. 


FEBRUARY. 


Date. 


Maximnra tempera- 
ture. 


Date. 


Minimura tempera- 
ture. 


Mean temperature. 


O 

g 

o 

.3 


Date. 


Maximum tempera- 
ture. 


Date. 


ft 

g 

o . 

o 

2^ 
.1 


Mean temperature. 


0 
'0 

g 

M 


Califoenia— Con. 

Mnrpliy's 

Paradi.se City 

Watsonvillo' 


3, 

4, 26 


Deq. 
63 
GO 


IC, 19, 20 
If) 
13, 10 


Bc<j. 
23 
23 
30 


De'j. 
42.0 
4.->. 5 
51.5 


7.50 
2. C2 
7. 40 


17, 27, 23 


Bcq. 

(io 


22 


D&q. 

24 


Beg. 
42. 2 
45! 6 
45.0 


6. 31 
3. 53 
5.30 




78 




32 


47.3 


5. 34 


45.6 


4. 82 


MONTANA TER'Y. 

Fort Benton 


11 
5 


46 
44 


1 

8 


—12 
—11 


27 
17 


7G 
42 


20 
21 


— 6 
—33 


30.8 
20.4 


1. 75 
3. 25 


33.1 
24.4 


0. 40 
3. 50 


25.6 


2.50 


23. 8 


1, 95 


ALASKA. 

Sitka 


14, It) 


44 


2, 4, 27 


30 


2G 


47 


9, 10 


30 


38.4 


5. 33 




4. 98 







MAINE. 




























27 


53 




—23 


19. G 


8. 65 


17, 30 


i5 




21 


40.4 


1.50 


Steuben 


23 


50 


G 


— 4 


26.4 


3. 54 


27 


59 


5 


29 


40.7 


5.44 


"WilliamsburGi; 


27 


45 


1,G 


—12 


21. 4 


4. 23 


28 


54 


5 


18 


37. 1 


2. 78 


West Waterviile. 


27, 28 


55 


G 


—12 


20. 2 


5. 05 


28 


62 


4 


26 


42.5 


2.73 


Gardiner 


23 


49 


1 


—17 


25. 1 


4. 00 


28 


61 


4 


29 


42.6 


3. 05 




27 


54 


G 


—19 


24.0 


4. 39 


17, 23 


63 


4 


25 


41. 9 


1. 97 


Norway 


28 


55 


G 


—20 


23.3 


2. 97 


27, 28 


61 


5 


25 


40.9 


3. 75 


Kuintord Point- . . 


27 


, 50 


() 


—24 


22.7 


3. 20 


17 


G2 


5 


20 


41.3 


I. 05 


Cornish 


27, 28 


54 


G 


— 8 


25.0 


4. 96 


27 


C4 


4 


23 


41. 8 


1. 81 


Cornishvillo 


27 


40 




— 5 


24.4 


5. 76 


27, 23 


G3 


5 


20 


41. 5 


1. 57 


Averages 










23.8 


4. 68 










41. 1 


2. 57 






















NEW IIAIIPSIIIKE. 


























Stratford 


28 


48 


1 


22 


10.4 


3. GO 


20 


67 


4 


18 


37.7 


2. 48 


Shelbumo 


27 


59 


2, G 


—24 


25.8 


2. 37 


27, 28 


64 


12 


18 


40.3 




North Barnstcad. 


13 


48 


1 


— 1 


26. 2 


2. 50 


27 


67 


3 


26 


44. 8 


1.22 


Gotfstown Center. 


23 


5G 


G 


— 1 


26.4 


3. 40 


23 


74 


3, 4,5 


20 


42. 8 


1. 50 












24.5 


2.97 










41. 4 


1.73 






















VERMONT. 


























Xjuuonburs 


28 


47 


0 


—23 


19.6 


4. 45 


20 


60 


5 


20 


33.8 


2. 05 






53 




—30 


18.9 


3. 70 














]S'"orth Craf tsbury. 


29 


52 


1 


—17 


19.3 


2. 74 


24 


58 


4 


16 


37.0 


2. 48 


East Bethel 


27 


50 


1 


—27 


20. 1 


5. 83 


27 


68 


11 


22 


40. 4 


2. 00 


Woo d:3 took 


27 


49 


1 


—27 


17.7 




24 


64 


1 


21 


39. 7 


Near St. Albans . 


29 


51 


5 


—29 


18.8 




20 


G3 


4 


20 


39.7 




West Charlotte .- 


27 


GO 


1 


—17 


26.3 


'3.' 64" 


20 


72 


4 


24 


41.4 


' "3.' 60 


Middlebury 


i 


47 


1 


—23 


22.9 


3. 33 


20 


71 


1 


22 


42. 8 


3. 94 


Brandon 




£5 


1 


-14 


27.0 


3. 40 


20 


72 


1 


00 


42.2 


2. 27 


AveragGS 










21.2 


3. 87 










40. 3 


2.72 
























MASSACHUSETTS. 




























27 


G5 


0 


4 


30.5 


G. 03 




75 


4 


23 


47. 1 


1. 38 


Topstield 


27 


57 


G 


— 8 


27.2 


6. 73 




03 




2G 


44. 9 


1.49 


liawrenco- 


23 


53 


G 


— 7 


23. 1 


7. 43 


18 


C8 


3 


30 


43.3 


1.80 


Milton 


'^r 


64 


1 


4 


32. 7 


5.17 


IS, 2G 


74 


3 


29 


48.6 


1. 79 




27 


68 


1 


0 


32.3 




25 


78 


4 


23 


47. C 
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d 








f~{ 




'U 


0 






0 






0 


J§ 


Stations ill States 




n 






+j 

^i 


B 




3 




Pi 


ii 


0) 


and Territories. 




3 . 




p 


f-i 

a 










0 . 


i> 








Imum t 
tu.ro 


JJa«.e. 


p 


a temp 


a tc 


D ite 


imura t 
ture 


Date 


23 
.§ ■ 


Ph 

0 












"3 














'2, 


.9 
























'A 


f-l 


Mass.— Cont'd. 






























Deg. 






Deg. 


In. 




Deq. 






Deg. 


In. 


Korth Eiilerica . - 


23 


54 


2 


—11 


28. 1 




27 


71 


3 


27 


45. 5 




West Newton 


27 


62 




— 4 


30. 7 


3. 53 


24 


78 


4 


24 


48. 4 




New Bedford 


27 


G4 




6 


32. 1 


5. 98 


26 


73 


4 


30 


47. 3 


1.32 




27 


55 


1,5 


0 


28. 3 


4. 83 


19 


71 


4 


26 


45. 7 


2. 52 




27 


5G 


5 


0 


27. 4 


4. 10 


19 


74 


3,4 


20 


45. 1 


2. 81 


Lunenburg 


23 




5 


0 


28. 1 


5. 52 


24, 27 


70 


4 


22 


45. 5 


3.95 


Amberat 


27 


54 


1 


— 9 


27! 3 


4. 40 


2'J 


74 


4 


27 


46. 5 


1. 53 




2i3 


58 


1,5 


— 5 


27 0 


4. 94 


26 






20 


45. 6 


5. 75 


Williams College. 


28 


50 


1 


— 8 


25^ 1 


4. 44 


20 


74 


3 


24 


39. 4 


3. \S) 




26, 23 


oO 


22 


— 5 


2o. 2 


5. 72 


19, 20, 27 




3,4 


20 


43. 2 


3. 40 












28. 7 


5. 30 










45. 6 


2. 58 




















rmODE I3LAKD. 




























27 


60 


1,5 


10 


33.3 




7. 05 


2o 


68 


4 


31 


46.7 


1.04 


CONNECTICUT. 




























27 


55 


5 


0 


2S.4 


5. 20 
















23 


G4 


1 


2 


31. 6 


19 


76 


4 


26 


47. 1 




Middletovm 


27 


01 


1 


— 4 


29. 4 


6. 68 


27 


78 


4 


27 


41. 1 


1. 




27 


55 


o 


— 4 


29. 1 


5. 02 


24 


74 


1 


29 


46. 7 


1. 98 




23 


54 


5 


— G 


24. 7 


4. G3 


19, 20 


76 


4 


23 


43. 8 


I. ;3 




23 


CO 


2 


— 6 


31.6 


8. 10 


19 


81 


5 


23 


47. 5 


2. 80 












28.8 


5. 94 










46. 4 


2. 04 

























KEW YORK. 


























— 




27 


71 


5 


11 


30. 5 


B. 32 


26 


81 


4 


23 


51, 0 


3. 42 


South Hartford . . 


23 


58 


1 


—17 


26. 3 


5. 75 














27 


53 


1 5 




34. 0 


6. 58 




78 




31 


50. 0 


1. yj 


Tbro<;'8 Neck 

White Plains 


27 


53 


'5 


8 


34 1 




2G 


77 


3,4 


30 


49. 0 




27, 28 


53 


5 


5 






27 


'1 


4 


32 


48.0 




Doaf & Dumb In. 


23 


C2 


5 


9 


34 1 


5. 84 


27 


<o 


4 


32 


5<). 1 


1. 57 


Columbia College. 


27 


Gl 


5 


9 


34. 0 


3. 98 


19 


76 


4 


33 


50. 3 


i. 39 


Platbnsh 


27 


53 


5 


9 


31. 3 


4. 30 


19 


79 


4 


30 


43.0 


1. 56 




28 


72 


5 


12 


37. 3 


G. 00 


27 


79 


9 


36 


51. 9 


1. G2 




27, 28 


57 


1, 5 


4 


33. 3 


1.32 


26 


79 


4 


30 


50. 9 


0. 92 




14 


49 


1 


— 4 


24. 7 


3. 00 


19 


BO 


1, 4 


22 


43. 5 


1. 45 


Sloansvillo 


14, 28 


50 


5 


~ 4 


24^0 


0.27 


19 


80 


4 


18 


41. 2 


3.41 


Gonverneiir 


28, 29 


43 


1 


—12 


24. 1 


2. 50 


20 


75 


1,4 


18 


40. 4 


1. 18 


liorth Hammond 


23 


54 


7, 22 


— 5 


23.9 


1.90 


20 


04 


• 1 


18 


41. 7 


0. 95 




25 


50 


S 4,5, 
I 21, 22 




23.4 


4. 46 


27 


74 


1 


18 


39. 5 


2. 69 


Leyden 


28 


47 


4 


— 5 


28.2 


4. 65 


27 


64 


1 


' 16 


3S. 2 


4.00 


South Trenton 


28 


44 


22 


— 6 


21.9 


4.87 


20 


63 


10 


14 


38. 1 


4. 91 




28 


50 


22 


— 1 


25.9 




19 


76 


4 


24 


42, 4 






28 


5:\ 


22 


0 


27.0 


3. 45 


19 


78 


1, 3 


27 


43. 0 


4.34 


Dcpaiivilie 


28 


54 


5, 22 


0 


24. 8 


4. 95 


20 


72 


1 


IS 


40. 6 


1. 10 


Oswoi.!;o 


28 


49 


' 22 


4 


27. 4 


4! 10 


20 


73 


1 


23 


40. 5 


2. 09 


I'jib^rmo 


23 


48 


22 


— 3 


23. 2 


1. 93 


29 


73 


1 


20 


40. 9 


1. TO 


North Volncy 


28 


51 


21,22 


4 


20.3 
















28 


57 


Q 


{J 


27. 6 




16 


73 


4 




46. 8 






23 


55 


22 


—10 


22. 9 




39 


7C 


4 


22 


43! 5 




Nichol.s 


57 






29.0 




19 


80 






46. 2 




Newark Valley . . 


23 


54 


22 


— 8 


26. 2 


2. 15 


19 


78 


4, 11, 15 


24 


43. 5 


2. 30 




Su 


52 


5 


3 


26. 4 


0 27 


20 


74 




25 


43. 7 


I. 47 


Little Genesee . .. 


28 


G2 


5 


—18 


25. 7 


2! 05 


19, 26 


74 


4 


20 


42. 2 


L55 


Suapons'n Bridge . 
]:5uiralo 


28 


52 


5 


2 


26.2 




19 


^5 


4 


22 


41. 2 




28 


64 




0 


27.7 


'2." 69' 


23 


70 


3,4 


25 


41. 3 


'"i."77 












28. 1 


4. 06 










44. 4 


2.15 
























XEW JERSEY. 




























27,23 


60 


1 


1 


32.9 


5.40 


24,27 


82 


4 


29 


49.8 


1.78 
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Stations in States 
and Territories. 



N. Jersfa'— Con. 



K'eTrarl: 

"Hcvf Bninswick . 

Trenton . . .. 

Kio Grande 

Moorestown 

Kewton 

IsTew Gormauto'n . 

Haddontield 

Newlield , 

Greem^'icli 

Yineland , 



Averages - 



PBNXSYLVAI^LV. 



Nyces 

Hamlinton 

Dybeiry 

Fall sinff ton 

Phiiadelpliia 

Germantown 

Horsham 

Plyni'th Meeting. 

White Hall 

Factoryviilo 

Beading 

Parkersvillo 

West Chester 

Phenixville 

Ephrata 

Silver Spring 

Mount Joy 

Harrisbui-g 

Carlisle 

I'ountain Dale . . . 

Tio^a 

"VYiUiain sport 

Lewisburg 

Ickesbarg : 

Grampian. Hills . . 

Johnstown 

Franklin 

Connellsville 

New Castle 

Beaver 

Canonsburg 



Averages. 

MARYLAND. 



"Woodla^vn 

Annapolis 

St. Inif^oes 

irredciick 

Eramittsburg . . 
Mt. St. Mary's . 

Averages.. 



DIST. COLUMBIA. 

Washington 



Date. 



27 
27 
27, 23 
27 
14 
28 
27 



27 
27,28 



27, 28 
27 
28 
27 
27 

27, 28 
28 
27 
27 

27, 23 
27 
27 
14 
14 
27 
14 
14 



14 
14 

28 
23 
•28 

23, 28 
28 
28 
26 



27 
27 
27, 29 
14,27 
27 
27 



Deg. 
03 
GO 
G4 
G6 
63 
GO 
CI 



Date. 



S3 

g 



Deg. 
G 



Beg. 
34. 4 
33. G 
39.9 
37. 0 
36. .5 
3 1. .5 
37.4 



36. 4 
38.4 
37.7 



23. G 



25.5 
37.0 

38.9 
36. 5 
36.5 
36.4 
33.9 
28.2 
38.3 
3G. (5 
35. 8 
37.5 
36.6 
37.0 
39.4 
36.5 
37.9 
37.6 



38.2 
34.9 
25.7 
32.2 
28.9 
32. 9 
31. 3 
35.6 
34.7 



30, £ 



37. 3 
42. 1 
40.7 
42. G 
37.7 
36.9 



39.6 



^1 

5 ^ 



In. 
4. G7 

3. 74 

4. 79 
4. S8 
4. 63 
4. 89 
4. 24 



4. 64 
3. 71 



5. 15 
5. 20 
5.21 



4. 57 

G2 

3. 43 

4*35' 
4.03 

4. 25 
4. 56 



4. 76 

5. 75 
4. 48 



3.51 
4. 89 
4. 57 



4. 23 
3. 87 



5. 20 
4.36 
4. 39 











c 


0 




o 








"0 








s . 


Mean temporal 




Date. 


Maximum t( 
turc. 


Date. 




_ ^ 
0 
c n 

rt CO 

.s 


19 


Beg. 
70 


4 


Deg. 
29 


Berj. 
50.5 


In. 
1. 15 


27 


82 


4 


32 


51.4 


1.98 


27 


82 


4, 12, 14 


34 


49.2 




19 


79 


4 


31 


51. 6 


2. 12 


19 


78 


4 


29 


47. S 


1. 79 


20 


82 




31 


50.3 


1. 20 


27 


60 


4 


32 


51. 5 


2. 00 


27 


S3 


4 


30 
32 


51. 2 




27 


60 


4 


52.2 


1. 32 


27 


00 




3j 


53. 1 


2. 57 










51.1 


1. 77 


19, 24, 27 


77 


1, 4, 12 


24 


4.5.8 


1. 72 


19 


73 


' 4 


25 


43.7 


1. 88 


19 


75 


]5 


20 


43. 6 


1! 87 




79 


4 




48. 7 


1. 40 


19 27 


79 


4 


31 


53. 1 


1. 82 


20| 27 


84 


4 


29 


52. 4 




27 


79 


4 


31 


51. 3 


2. 12 


19 


82 


4 


■ 31 


51 2 


1. 17 


19 


80 


4 


24 


49! 4 




19 


78 


4 


26 


44. 6 


2. 57 


19, 27 


82 


4 


31 


52. 9 




' 19 


80 


4 


29 


50.8 


2. 44 


19 


80 


4 


29 


50. 3 


2. 90 


27 


80 


12 


30 


50. 7 


1. 00 


19 


84 


5, 15 


32 


54. 4 


2. 82 


19 


po 


12 
4 


29 


5^ 8 




27 23 


7(; 


32 


50." 1 


1 G8 


' ^9 


80 


4,15 


32 


51. 5 


l'.60 


19 


78 


3, 4, 11 


32 


51. 0 


1.77 


18 


76 


10 


1() 


38. 8 


1 95 


3 9 


73 


4,5 


29 


43. 3 




19 


82 


4 


23 


49.2 


2." 50 


19 


^'i 


3 


29 


49. 6 


2. 79 


19, 28 




3, 4, 15 


20 


41. 6 


3. 08 


23 


76. 


14, 15 


29 


45. 0 


4. 17 


19 


74 


15 




45. 1 


1. 57 


23 


81 


4 


22 


47. 9 




19 




4 


22 


43. 6 




28 




3, 4 


32 


43.8 


l.CO 


26 


80 


4, 13 


24 


49.3 


0. 89 










48.7 


2.04 


23 


8-) 


4 


30 


52. 5 


1. 94 


10, 23 


80 


12 


33 


55. 4 


2. 80 


20, 27 


76 


11 


32 


55. 8 


3. 85 


28 


83 


5, 12 


35 


56. 3 


1. 58 


27 


84 


11 


29 


52.4 




27 


78 


11 


31 


51.0 


2. 53 










53. 9 


2.54 


23 


•77 


11 


34 


53.8 


2. 08 
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Stations in Stutes 
and Territories. 



VIRGINIA. 

J olinsoutown . . . 

Hampton 

■ Zuni Station 

Bacon's Castle . . 

Comorn 

Mt. Solon- 

Staun'ton , 

Lexington , 

Lynclibnrg 

Snowville 

Wytherille 

Kear Wythevillo 



ATerages. 



WEST TIKGDxIA. 



Romnev 

White bay . 

Weston 

Cabell C. H . 



Averages — 

NORTH CAROLINA. 



Kenan sville 

Cxoldsboro 

Ralcigli 

Oxford 

Trinity College . 

Cbapci Hill 

Alberaarlo 

Statesville 

Ashe\iile (A) 



Date. 



14 
14 
14, 29 
15, 27 
14, 27 
14 
14 
27 
14 
11 27 



25 



Deg. 
67 

68 



Ho. 



.(H) 



Averages 

SOUTH CAROLINA. 

Camden 

Aiken 

Growdeysvillo . . . 



Averages . . 

GEORGLi. 



Berne 

Penlield 

Macon (A). 

Do (W) . 

Atlanta 



Averages ... 

ALABAMA. 



Opelika 

CarlowVflle 

Moulton 

Green Springs . . . 
Havana 



Averages . 



15 
15, 27 
14 
14 
14 



2G,i: 



14 
15, 27 
14, 15 



15, 31 
27, 31 
30 
27, 31 



Dale. 



6,7 
1 
7 
7 



18 
18 
19 
19 
16 
10 
14 
17 
18 
4 



1 

1, ^ 



1 

1 
1 



Ben. 
43.2 
44.0 
46.6 
46.9 
42.1 
43.9 
40.7 
45.0 
47.6 
41.5 



40.6 



30. 4 
37.4 
40.2 



53.3 
53. 0 
48.2 
47.7 
4(). 9 



48. 4 
43.8 
43. 9 

41.3 



In. 

2. 80 

3. 00 

2. 32 

1.65 
3. 15 
5. 06 

3. 78 



11. 50 



2. 05 
2! 05 

3. 70 
3.35 
2. 80 



3. 50 
3. 70 



51. 5 
53. 3 
53.3 



52.3 
55.4 
55.7 
49.7 



53.3 



57.7 
48.7 
52.7 
55.0 



53.5 



2. 36 
2. 53 
2. 58 



2. 83 
2. 13 
2. 73 
5. 85 



3. 39 



5. 70 

3. 77 
3.25 

4. 00 



4. 18 



Data 



27 
23 
19, 23 
27 
23 



23 
22, 23 



23 

" '23 
27 
18 

23, 29 
23 
23 
22 

S 1, 9^22 
I 23,20 



Deg. 
80 
86 
82 
91 
82 
82 
79 
87 
77 
81 
80 



Date. 



Beg. 
35 
33 
32 
36 
33 
20 
29 
32 



12, 1: 



1,29 
9 
29 



9 

10, 22 
25 



91 
9 J 
90 
87 
6."» 
80 
57 
84 
76 



12 
13, 15 
4 

14, 15 
12 
15 

5 

4,5 
4, 15 



5,14 
14 
5, 14 
5, 14 
14 



3, 4,5 
3 

14 
3, 14 
3, 5, 14 



28 
"28" 



32 
34 
32 
32 
32 
36 
23 
24 
30 



34 
34 
28 



33 
36 
36 
38 
29 



42 
40 
34 
33 
38 
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MARCH. 


APRIL. 






i 
Pi 






3 


cited 




a 

0 
& 






0 

p3 


<D 

'a 


Stations in States 




1 




1 ^ 








3 






ci 


a 


and Territories. 


- 














0 . 


Date 


0 . 




^ 1 




Date. 




Date. 


a ^ 


B 


rj ^ 


Da 4.0. 








d «J 






a 

a 






i 

a 


S 




a 

Vi 
ci 




.9 




B 




























FLORIDA. 
























In. 






Detj. 








771. 




JDeri. 


14 




Deg. 




2D 


82 


1 


34 


65.5 




30 


91 


43 


C8. 0 




Port Orange 

Jacksouville 


29, 31 


84 


1 


32 


62. 8 


2. 40 


1 


91 


5 


43 


67. 5 


4.25 


Pilatka 


30 


85 


1 


32 


64.0 


3. 44 


27 


90 


14 


45 


68. 9 


1. 84 


OCcllcl 


25, 29 


87 


1 


30 


09. 7 




30 


P2 


4 


44 


68.9 






22, 24, 25 


86 


1 


36 


70.4 


7. 50 


2! J 


00 


14 


54 


71. G 


4. GO 
















23 


67 


14 


45 










































C(^ 5 


4. 45 










GD. 0 


3. 36 
























TEXAS. 




























14, 31 


87 




23 


58. 0 


4. 14 


22 


' 86 


3 


33 


05.1 


5. 77 


TTrsi 1 G^nTi 


20! 31 


84 


5 


37 


62.3 




IS 


88 


3 


43 


08. 6 






30 


88 


G 


35 


64.9 


1. 92 


29 


90 


3 


41 


68. 5 


0 OJ 
















ID 


87 




36 




3 31 


Lavaca 


28 


90 


15 


33 


61.4 


2. 40 


19 


86 


3 


47 


06. 5 


3! 16 




29 


94 


15 


27 


58. 9 


4. 50 


19, 22 


03 


0 


45 


06. 5 


5. 10 


Austin . • . . . 


29 


83 


15 


29 


59.9 


3. 51 


19 


90 


3 


45 


65. 1 


3. 09 














19 


83 


3 


47 


67. 8 


3. 53 






































CO. 9 


3. 29 










66. 6 


3. 76 


T /^TTtflT A XT A 

LiOUlSlAJNA. 


























•KT r\ ^ 


31 


S2 


5 


41 


























4. 20 


8, 21 


82 


4 


40 


65. 5 




MISSISSIPPI. 


























Columbus 


31 


80 


1 


26 


52.5 


4. 23 


22 


79 


3 


39 


61. G 


11 27 


Marion C. H 


30,31 


82 


1 


18 


55. 3 


3. 10 


25 


83 


3 


30 


02. 6 


12. 40 


Grenada 


31 


SO 


5 


24 


53. 5 


5. 10 


19, 21 


84 


4 


31 


03, 5 


12. 20 


!Neux lirooliliaTOu. 


31 


82 


1 


28 


54. G 


G. 10 


17, 25 


84 


3 


39 


04. 4 


12. 00 




31 


77 


1 


27 


57. 6 


G. S9 


19 


73 


3 


40 


04. 3 


9. 10 


Pfiulding .. P 


31 


8i) 


fj 


3v) 


57. 3 


5. 88 


3 


81 


14 




C^i. 9 


9. 03 














5. 23 










63. 4 


11. CO 


TENNESSEE. 


























Elizabethtown . . . 


14, 27 


72 


7 


G 


43. 8 ' 


2. 95 


23 


8-5 


8 


28 


55. 3 


3. 25 


Tusculuui College 


27 


08 


G 


16 


45.3 


1. 00 


23 


SO 


3, 4 


33 


55. 9 


3. 50 


Lookout Mount'n. 


27 


72 


7 


12 


4G.9 




22, 2-3 


75 


13 


32 


56. 5 





Clarksville 


27 


77 


5 


15 


41.4 


5.' 67' 


9 


80 


3 


31 


56. 5 


5. 23 


Trenton 


31 


70 


5 






5. 03 


00 


83 


14 


31 


00. 3 


9. 00 




31 


82 




22 


47! 5 


6. 37 


"9 


82 


4 




sole 


a 79 












45.8 


4. 03 










57. 4 


5.96 


KENTUCKY. 


























Pine Grove 


27 


70 


7 


8 


39.0 


3. 48 


18 


7S 


4 


23 


SI. 9 


5. 17 


Lexington 


28 


70 


7 


9 


39.7 


4. 39 


18 


78 


4 


26 


51. 7 


G. 16 


Danville 


27 


75 


7 


10 


44. G 


3. 50 


22 


82 


13 


32 


56. 8 


4. 35 


Louisville 


28 


75 


6 


9 


40.2 


4. 66 


23 


78 


4, 14 


20 


51. 7 


5. 80 




27 




5 


15 


42. 4 


5. 09 


22, 23 


73 


.'3. 13 


33 


55. 6 


5. 10 












41.2 


4. 34 












5. 32 


OHIO. 


























Kcw Lisbon 


28 


G5 


1 


— C 


30.4 


4. 12 














SteubenviUe 


28 


GG 


7, IC 


10 


34. G 


2. 77 


28 


75 


4 


26 


51. 1 


0.79 


Martin's Ferry . . 


26 


G8 


1 


9 


31.9 


3.06 


28 


80 


• 12 


20 


49. 1 


1. 10 


Painesville 


28 


G4 


16 


10 


29. 1 


4. 28 


19 


71 


4 


24 


44. 8 


3. 53 




23 


C8 


1 


6 


36.0 


4. 00 


23 


80 


3,4 


28 


49.4 






27 


64 


16 


— 1 


32. C 


3. 24 
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Stations in States 
and TeiTitorie3. 



Date. 



Date. 



Date. 



Date. 



§5 

i 



Ohio— Cont'd. 



Cleveland 

"Wooster 

Smith ville 

Gallipolis 

Kelley's Island. .. 

Sandusky 

North Fairfield . . 

Carson 

Weaterville 

New Holland — 

Marion 

HilLsboro 

Toledo 

Bowling Green 

Kenton 

TJrbana 

Bethel 

Jackson burg 

Mt. Auburn 

Cincinnati.. .(H). 

Do (P). 

College Hill 



Avorages . 



inciiiaAN. 



Monroe City 

Alpena 

St.'>,te Ag. College. 

Litchfield 

Cold Water 

Old Mission 

Grand Rapids 

North port 

Homestead 

Pleasanton 

Mnskegon 

Otsego 

Copper Falls 

Penn Mine 

Ontonagon 



Ayerages . 

INDIANA. 



Anrora 

Yevay 

Muncio 

Spiceland 

New Albany — 
Columbia City. 

J alapa 

Knightstown .. 
Indianapolis . . . 
Bloomiugton. .. 

Cannelton 

Lafayette 

Merom 

Kentland 

New Harmony. 
Harveysbnrg . - 

ATcragcs . - 



Beg. 
69 
70 



16 
1,1G 



Beg. 
3 

— 4 



Dea. 
29.^6 
32.3 



7 

5,7 
7 
7- 
7 
G 
6 
7 
6 

5, 17 
16 



7 

a 
b 

4 
7 
4 

— 1 
4 
4 



38.4 
29.7 
30. 1 
31.3 
31.3 
33.8 
36.0 
30. 3 
34.3 
28.3 
29.9 



32.0 
34.7 
34.4 
38.0 
34.0 
41.3 
35.8 



33.2 



29 
27 
23, 29 

28 
23 

"""29 

25 
25 
29 
29 
29 
25 
26 

6, 27, 28 



— 2 
—18 



28.8 
23.9 
27.6 
26.1 



29.1 
24.5 
25.8 
24.0 
30. 1 
31.6 
17. 1 
19. 8 
21.1 



25.3 



34.6 
37.9 
32.9 
33.3 
39.9 
30.0 
32.8 
33.3 
33.2 
35.5 



27, 28 
27, 28 
29 
27 
27 



— 2 
0 

— 5 
7 
0 



31.9 
35.7 
31.7 
39.5 
34.8 

34. 5 



J/7,. 

3. 89 
2. 30 



2. 09 
2. 45 

2. 67 

3. 50 

4. " 59 
8. 76 
4. 65 
4. 14 
3. 63 
2. 54 



5. 73 
3.50 

6. 82 
5. 84 
5. 06 
5. 14 
8. 38 



4. 32 



3. 20 

1. 12 

2. 55 
2. 22 



2.20 



2. 15 



5. 59 
5. 40 

4. 50 

5. 13 
2. 56 



3. 06 

4. 00 
4. 57 
C. 29 



4.50 

4. 08 
3. 85 

5. 05 

3, 90 

4.47 



Dcg. 



23 
19 
19 

19 
28 
23 

19, 23 
18 
23 

19, 23 
17 
28 
28 
27 
18 

18, 23 
23 
18 



26 
19 

22,28 
26 
26 

25, 26 



18, 23 
18 
23 
23 



23 

23 

8 
18 
23 
23 

18, 22, 23 
18 



Beg. 
27 

23 
28 



3,4 
3,4 
3,4 
4 

3,4 
14 
4 
4 

3,4 
4 
4 
4 
4 
4 
3 
3 

3, 4, 15 
3, 4, 14 



26 
27 
26 
28 
30 
23 



22 
26 
32 
26 
20 
26 
27 
27 
32 
23 



1,2,; 



23 
20 
20 
12 
20 
22 
21 



1,2 
1 
1 

1,2 



20 
26 
20 
14 
13 
24 



4 

4,14 
4 
4 



26 
30 
24 



4 

3, 4 
4 
0 

2, 3,4 

4 

2,3 
2 

2' 



26 
23 
29 
33 
26 



34 

23 



652 



AGEICULTIIRAL REPORT. 

Meteorology of 1(S69— Continued. 



Stations in States 
and Territories. 



Chicago 

Near Oliicago . 

Evanston 

Marengo 

King's Mills . . 

Louisville 

Golconda 

Belvidero 

Sandwich 

Ottawa 

"Winnebago 

Eochelle 

"Wyanet 

Tiskilwa 

Hennepin 

Elmira 

I*eoria 

Springfield 

Loami 

Dubois 

Waterloo 

South Pass 

Galeshurg 

Manchester — 
Mt. Sterling.... 

Andalusia 

Augusta 

Warsaw 



Averages . 



WISCONSIN. 



Manitowoc . 
[Plymouth. . . 
Hingham . . . 
Milwaukee . 
Appleton . - . 

Geneva 

Waupacca . . 
Embarrass.. 
Ilocky Pvun. 

Madison 

Edgerton ... 

Baraboo 

New Lisbon. 
Bayfield 



Averages . 



BIINNESOTA. 



Beaver Bay.. 

Afton "... 

St. Paul....... 

Minneapolis . 

Sibley 

Koniska 

New Ulm 

Madelia 



Averages . 



Clinton 

Davenport . 
Waukon . . . 



Date. 



30 
29 
29 
27 
29 

27, 29 
27 
27 
27 
27 
29 
27 
27 

27, 30 
27 
27 
27 
27 
27 
27 
27 
27 
28 
27 
27 
30 
2S 
27 



-So 

B 



Dcg. 
08 
()G 
GO 
53 
CO 
72 
S3 
60 
•60 
65 
C2 
CO 
65 
60 
G6 
62 
C9 
74 
71 
76 
74 
7G 
GG 
74 
72 
66 
67 
75 



Date. 



30 

28 
23 
28 
25, 23 
25 
28 
28 



4 
4 
4 
4,0 
4 



4, G 
11 
C 
4 
4 
4 
4 
4 



Beg. 
3 

— 4 

3 
0 

— 4 

5 
10 

— 4 



— G 

— 8 



27 
27,23 



4 
4 
4 
4 
4 
4 
6 

4,6 



—10 
—14 

— 8 

— 8 

— 7 

— 6 
—15 
—14 



Deg. 

32. 4 
27. 4 
30.6 
29.3 
2G. 3 
37.8 
50.9 
27.7 
2'. 8 
33.5 
27.8 
28.4 
30.5 
30.8 
31.0 
27.8 
31. G 
34.6 

33. G 
37. 7 
40.8 
39.8 
30.0 
34.1 
32.2 

31. 9 

32. 6 
32. 1 



32.5 



20. 2 

24. G 

25. 4 
27.7 
27. G 



—IS 
—SO 
—IS 
—23 
—26 
—26 
—20 
—24 



27.2 
24.3 
26.9 
?5.5 
23. 4 
2G.3 
25.0 
19.2 



25.3 



3i 



Dats. 



In. 
1. 33 



2. 07 



22.1 
20.7 
21.3 
20.3 
18.3 
17.5 
19. 7 
17.7 



19. 7 



0. G9 
8. 25 
9; 40 

1. 76 

0. 93 

1. 38 
0. 05 



1.15 



1. G4 
l.Gl 

1. ho 

4. 61 

2. 80 

i."36' 
2.43 



0. 95 
1.56 



2. 4G 



17 
19, 27 
19 



23 
22 

13, 22 
18 

18, 22 
22 
22 
28 
22 
22 
22 
23 

18, 23 
18 

23, 27 
18, 23, 2' 
23 
22 
13 
22 

17, 23 
18 
18 



Deg. 



Date. 



Deg. 



68 
80 
89 
08 
74 

C3 
71 
70 
74 
78 
77 

82 
83 
80 
8.) 
83 
77 
85 
80 
68 
81 



Deg. 
37. 8 
43. 4 
45. 6 



In. 
4. 30 



0.75 
0.70 



1.13 
0. 79 



1.01 

0. 47 
0. 96 
0. 96 
0. 95 
2. 15 

0. 90 

1. 05 



LOG 



28.9 
28.5 



1. 75 
1. 51 



15, 17 
25 
17 

17, 26, 28 
28 



18, 22 
17 



3,4 
G 

2,4 
2, 3 
14 



2, 4, 13 
2,3 

2 



3 
3 
3 
3 

1,3 

1 

4 
3 



1,2 
2 



12 
30 
13 
20 
21 
14 
20 
16 
21 
22 
22 
21 
25 
26 



31 
25 
27 
26 
27 
24 
26 



20 
14 
15 
17 
22 
20 
20 
11 
18 
13 
16 
16 
20 
16 



15 
12 
13 
12 
7 
10 
17 
12 



24 
14 
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Stations in States 
and Territories. 



Iowa— Cont'd. 

Dnbnque 

Monticello 

Bowen's Prairie. . 

Fort Madison 

Gnttenbeva; 

Mt. Vernon 

Iowa City 

Independence 

]S^car Indepen'ce. 

Waterloo 

Rockford , 

Iowa Falls 

Algona 

West Bend 

Fort Dodjie 

Mineral Ilid^e... 

Fontanelle 

Eolfo 

Gi-ant City 

Logan 

Woodbine 



Averages 

BnssouRi. 

St. Louis Univ'ty. 

Alleuton 

Hematite 

Holla 

Jefferson City. . 

Hermitage 

Bolivar 

Warrensburg — 
Harris on ville . . . 

St. Josopb 

Oregon 



Averages . 

KANSAS. 



Atcbison 

Leavenworth . 

Olathe 

Baxter Spring. 

Lawrence 

Holton 

Le B-oy 

jSTeoslio Falls . . 
State Agr. CollQge 
Council Grove . . 



Averages . 



NEBRASKA. 



Dakota 

Omalia Mission. 

Elkborn 

De Soto 

Fontanelle 

Bellevue 

Glendale 

irebraska City. . 

Peru 

Dei"-'i.tur 



Date. 



IS, 29 



27, '^8 
28 
28 



28 



27 
27 
27 
27 
27 
31 
27, 31 
27, 28 
31 
27, 28 
28 



27, 31 
31 



Averages - 



23 



Deq. 

G8 
G2 



Bate. 



4 
6 
(i 

4, G, IG 
G, IG 
4, G 
G 
G 
G 
G 
6 
4 

4,G 
4 
6 



6 

5,6 
5 
6 
6 

6, 15 
15 

C, 15 
15 
15 
15 



Dcg. 

— 5 
—10 
—12 

— 3 
—10 

— 8 
—12 
—14 
—17 
—14 
—14 
—12 
— IG 
—18 
—16 



—12 
—21 
—15 



— 4 

— 9 



29. ' 1 

28. 2 
27^4 
32.0 
20. 3 
27.9 

30. 3 
25.6 
24.6 
2G.2 
24. C 
26.8 
22. 2 
19.5 
23.3 



30.7 
21.9 
26.4 
31. 5 
20.5 



26.5 



39.8 
39.1 
40.9 
40.9 
40*0 
38.8 
4L8 
39.9 
37.8 
39w2 
36.2 



39.5 



36.0 
35.7 



43.0 
35.1 
37.0 
38.9 
36.8 
35. 7 
39. G 



31.6 
33. 7 
32.0 
31.3 



34.8 

32. G 
40. 8 

33. 3 
32. G 

27.5 



In. 
0. 89 



0. 4;-) 
1.63 



0. 59 
1.30 
2. 05 



0. 50 
0. 83 



0. 18 



0. 31 
0. 43 
0. 43 
0. 50 



0. 89 



2. 73 

21 
5. 90 
3. 24 



2.91 
4.90 
2. 22 
l!35 
1.04 
1. 28 



2. 98 



0. 95 

1. C3 



2. 85 
1.15 



L 42 
1. 90 
1. 06 
1.85 



1. 53 



0. 60 

1. 05 



Date. 



18, 22 



18, 22 



18, 22 
13, 22 

18 
18 
18, 22 
8, 18 
9, 18 
18 
8 
18 
18 



18 

18 
18 
18 
V6 
21 
9, 18 
8, 18 
18, 21 
18 



17, 22 
16, 17 
14 
18 
18 
14 
14 
8 



14 



g 5 
I 



GL^ 
73 
7G 
80 
70 
76 
80 
76 
78 

74 
76 



79 



Date. 



4 

2, 3 



1,2,3,12 
2 



4 
4 
4 

2,3 
3 

1,3 
1,3 



3 
13 
2 
2 
2, 4 



19 
22 
18 
23 
16 
21 
20 
17 
16 
16 
14 
20 
24 
17 



26 
24 
19 
20 
14 
20 



31 
26 
24 
23 
30 
29 
32 
32 
26 
33 



19 

25.. 
32 

23 
20 
23 



24 
19 
19 
19 

22 
25 
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Stations ill States 
and Teni tones. 



UTAH tehkitory. 
Coalville 

CALIFOR^riA, 



Monterey 

Mnrphy'a 

Panulise City.... 
"Watson ville... 



Averages . . . 

MONTAHA TEH. 



Fort Benton 

Deer Lodge City 



ATerages — 

WASHINGTON TER. 

Port Angeles — 



Date. 



10, IG 
11 

9 
9 



Deg. 
56 



Date. 



SB 



Date. 



Beg. 
15 



40 
23 
37 
40 



6 

-12 



Deg, 
36.9 



50. 1 
50.0 
51.1 
53.4 

51.9 



38.6 
29.0 



33.8 



In. 



2.69 
6. 13 

3. 54 

5. 80 

4. 54 



1. 35 
2.50 



13 



12, 23 



i . 

IB 

a 



Deg. 
03 



73 
"S3 



Date. 



I>eg. 
23 



40 
'42 



30 
30 



6,8 



81 

G8 



MAINE. 



Honltou 

Steuben 

Williamsburg. 
Wewt Waterville 

Gardiner 

Staiidi.sh 

Norway 

CorniMU 

Corniahville 



25 
26 
25 
■ 25 
26 
12 
25 
25 
12, 25 



Averages 

NEW HAMPSHIRE. 



Stratford 

Wliitefield 

Shelburne 

North Bamstead 

Concord 

Gofi'stown Center. 



Averages . 



Lonenbnrj^ 

Korth Craftsbury. 

East Bethel 

Woodstock 

Kear St. Albans 
West Charlotte . 

MiddJebiiry 

Pauton 

Brandon 



Averacfea . 



1,3,4 
2 



3 

2.3 



26 
33 
28 
34 
3T 
34 
34 
34 
34 



32 
41 
17 
33 
34 
32 



54.5 
49.4 
50. 1 
54.2 
53.0 
54.7 
53.6 
53.8 
55.7 

53.2 



52.0 
58.0 
51. 1 
55.2 
56.4 
53.0 

54.3 



34 
31 
36 
33 
.^0 
32 
35- 
36 
34 



55.1 
51.0 
54.8 
52.5 
53.2 
55. 9 
54. 4 
54.6 
55.9 

54.2 



4. 20 

3. 65 
2. 95 

4. 66 
4. 52 
6. 99 
4. 65 

4. 09 

5. 11 

4. 54 



3. 97 

'3.19' 
'3.'40" 
3. 52 



2. 85 

2. 77 

3. 43 



6. 34 
4.31 
5. 42 
3. 99 

4. 16 



4 
3 
4,5 
3 
3 
4 
3 
3 

3, 4 



4 
4 
4 
4 
4 
29 
4 
4 
4 



87 
79 
82 
84 
77 
84 
84 
84 
84 



86 
84 



82 
"S3 



84 

83 
91 
81 
83 
89 
77 
84 
83 



7 
7 
9 

7,9 
12 
7 
7 



;, 7, 9 
'"'i' 



6 
6 
7 
7 
6 
7 

7, 9 
8,10 



46 
44 
48 
51 
49 
48 
48 
48 
50 



41 
40 



50 
'42" 



46 
40 
41 
40 

45 
37 
48 
50 
42 
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MAY. 


JUNE. 


StatioBsin States 
and Tcrritori<?s. 


x)a,to. 


Maximum tempera- 
ture. 


JJate. 


Minimum tempera- 
ture. 


Mean temperature. 


o 

a CO 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tempera- 
ture. 


Mean temperature. 


Ealn and melted 
snow. 


MASSACHUSETTS. 
Kingston ..... — 


25, 26 
12 


Beq. 

88 
87 


2,6 
7 


Bcc). 
33 
36 


Bc<f. 
55.3 
54. 9 


In. 
4. 24 
4. 85 


1, 29 

29 


Beq. 

86 
82 


<, 19 
7 


Beq. 
50 
46 


Beq. 
64. 2 
63. 9 


In. 
5.87 
4. 01 




12, 20 


87 




39 


54. 4 


3. 31 


29 


87 


8 


51 


66.2 


3. 65 




12, 25 
26 
12 
26 

12, 26 
26 


80 
67 
96 
82 
80 


1 


37 
38 
38 
41 
33 


57. 5 




4 


90 


7 


49 


66. 4 




U'ortli Billerioa .. 
TV^est Nowtoii .... 
!New Bedford 




56.7 
53.0 




3 


85 
91 


7 


49 


07.7 




4 




29 


6, 7, 8, 9 
7,8 
7 


52 


69.9 


2.92 


1,2 
4 


55.5 
56.0 


5. 69 
5. 77 


19, 29 
20 


87 
80 


52 
50 


65.5 
64. 7 


4. 27 
3. 08 




85 


1 


30 


55.5 


4. 70 


3 


80 


8 


50 


64.5 


5.20 




12 


87 


2 


34 


55.3 


9. 30 


3, 29 


84 


7 


49 


65. 7 


7.35 




12 


83 


2 


35 


55.9 


5. 65 


29 


81 


8 


47 


64. 7 


5- 99 




24 


87 

86 
84 


3, 4, 5 

O 

2 


34 


57.9 


7. 85 


4 


00 


19 


38 


64. 1 


11. 24 


AVillianis Colloge. 


12 

12 


33 
31 


54.2 
54.2 


3.28 
3. 75 


4 

3,4 


84 

SO 


9 

8 


45 
42 


62.8 
62.7 


3.84 
7.15 
































55.9 


5. 31 










65. 2 


5. 40 
























CONNECTICUT. 




























26, 31 
26 


86 
85 


1,2 


3Q 
37 


57.9 




1 


88 


8 


46 


66. 4 




Middletown 


1 


50.4 


5. 90 


28 29 


85 


9 


48 


66.2 


4. 78 




26 


81 


1 


35 


56 0 


5. 45 


28, 29 


80 


8 10 


48 


65. 3 


4. 10 




12 


84 


1,2 


33 


54. 0 


5. 38 


28 


82 


7^11 


47 


63. 5 


lo!95 




11, 25, 26 


80 


6 


38 


57.' 1 


6. 00 






































56.3 


5. 68 










65. 4 


6. 61 
























NEW YORK. 




























26 


85 




42 


58. 6 


7. 82 


29 


02 


9 


54 


70.0 


6.22 


South Hartford . . 


12 


84 


2 3 


36 


57.9 


2. 10 


4 

1, 4, 18 

28 


82 
85 


9 
7 


43 
52 


67. I 
68.4 


5. 05 
3. 72 




26 


86 


1, 2 
1*2 
1 


39 


54.1 


5. 00 


88 


7, a, 9 


50 


64.7 


1. 47 


Tbrog's Neck 

"White Plains 

Deaf & Dumb lust 
Cohimbia College. 
Flatbush 


25 


85 
83 
go 

85 
85 


40 
29 
39 
41 

36 


57. 5 
57.0 
57. 8 
58.8 
56.2 




3, 27 


83 
85 
89 
89 
89 


7, 8,9,11 
9 


54 


69.0 
67.8 




26 
26 
26 
26 




23,24 
28 
23 
28 


51 




1 

1,2 

o 


5. 45 
3. 32 
3.61 


8 
9 
10 


52 
51 
52 


69. 1 
69. 4 
69.8 


4. 73 
3. 31 
6. 46 




25 


63 


3 


43 


60.0 


4. 42 


















29 


87 


6 


45 


67. 1 


4. 83 




31 


90 

88 


2 


oo 




4. 33 


28 


c i 


8 


53 


69 4 


2. 85 




12 


2, 3 
1 


35 


57.0 


3. 05 




85 


8 


50 


66! 1 


A. 40 




11 


77 


32 


49.9 


4. 10 


3 


82 


6 


47 


60.9 


3.81 


North Kammond. 


12 


80 


4 


34 


56. 5 


3. 85 


3, 29 


80 


6 


47 


64. 9 


3.10 


ITouse-villQ 


12 


86 




32 


51. 8 


3. 59 


I 18, 29 
3 


1 80 


6 8 


44 


60. 9 


3. 39 




12 


82 


3,4 
21 
3,4 
3 


30 


49.8 


3.81 


76 


6 


42 


58. 4 


5.31 


Soiith Trenton . . . 


12 
12 
12 


86 
83 
87 


33 

33 
26 


50.3 
5:12 


3. 71 


3, 23 
3, 18 


82 
81 


8,12 
6 


40 
42 


62. 2 
61.9 


6. 46 




56.0 


5.69 


18 


84 


6 


44 


63.0 


9. 66 




12 


80 


4 


33 


51.7 


4. 03 


4 


78 


6 


46 


59. 4 


3. 09 




13 


77 


4 


35 


50.5 


2. 03 


4 


79 


6 


43 


59.0 


3. 92 


Palermo 


12 


86 


3 


35 


53.8 


3. 10 


3,4 


84 


6 


44 


02. 7 


3. 00 


North Volnoy 


12 
12 
12 
11 
12 
11 
12 
11,12 
12 
12 


83 
88 
86 
87 
89 
82 


2, 3, 4 
4 


35 
38 


53.6 




3, 18 
18 


84 


0 


45 


63. 5 




56.5 




90 


7 


42 


65. 4 




Water bury 


3 
o 


32 
37 


53.8 
'55.7 




29 
18 


88 
90 


6 


44 


64. 7 
66. 6 







7 


43 




Newurk Valley .. 


3 
2 


34 

32 


54.4 
5.3. 0 


3.50 
4. 50 


18, 20 
18 


88 
83 


7 

6 


42 
46 


64. 9 
64. 0 


3. 00 
3. 94 


Ilochestei^- 
Little Genesee. .. 
Suspension B'dge. 
Buifalo 


82 
85 
89 
82 


2 
5 
2 


36 
36 
34 
38 


54.9 
53.5 
52.6 
52.9 


2. 56 
2. 95 


18 
20 
4 


81 
87 
86 
83 


6 

7,8 
6 


47 
42 
39 


63.2 
63. 6 
61.7 


6. 62 
4. 32 


2, 3,4 


2. 18 


3 


6 


45 


02.0 


5. 19 


































54.8 


3. 86 










64. 7 


4. 50 


IJEW JEHSEY. 




























26 


.90 


2 




58.1. 




-21; 28 


90 


11 


52 


69.8 


4. 90 
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Stations in States 
and Territories. 



Date. 



Diitc. 



^1 



Date. 



I 



liT. Jersey— Con'd 



Newark 

New Brunswick 

Trenton 

Rio Grande — 

Moorestown 

Newton 

New Germantown 
White House . 
Haddonfield — 



Newfield. . . 

Greenwich. 
Vineland 



':'6 
5g 

26 
26 
20, 31 
26 
26 
31 

31 

31 
31 



JDerj. 
84 
83 
89 
97 



Defj. 
38 
39 
42 
40 
30 
36 
38 
44 
42 



Beg. 
57.4 
53.8 
C2. 1 
58.1 
58.1 
56.4 
58.0 
C2. 0 



59.0 
60. 7 



Averages . 



PENNSYLVANIA. 



Nyces 

Hamlinton 

Ejyberry 

Fallsino-ton 

Philadelphia 

Germantown 

Horsham 

Plymouth Meet'g. 

White Hall 

Factoryvillc 

Reading 

Parkersvillo 

Westcheijter 

Phenisvillo 

Ephrata 

Silver Spring 

Mount Joy 

HaiFishurg 

Carlisle 

Fountain Dnie. 

Tioga 

Williamsport 

Lewisburg 

Grampian Hills . . 

Johnstown 

Franklin 

Connellsvillo 

New Castle 

Beaver 

Canonsburg 



25, 26 
31 
12 
26 
26 
31 

26, 31 
26 
12 
26 
26 

:n 

26 
31 
31 

30, 31 
26 

12, 31 
31 

12, 27 
31 
26 
26 
31 
12 
12 
31 

11, 12, 29 
11,2 



2,3 
3 



56.1 
55. C 

52. 5 
59.7 
60.4 

61. C 
58.7 
58.7 
57.8 
54. 3 
58.8 
59.1 

58. 5 
58.7 

62. 3 
60.0 
59.7 
60.6 
60.6 
58.4 
50. 3 
58.8 
57.6 
51.7 

53. 0 
56.7 
58.1 
60.1 

59. 3 
59.0 



Averages . 

DELAWARE. 

Milford 

JLVRYLAND. 



57.9 



In. 
4.67 
4. 76 
7. 00 
6. 38 
4. 65 
3.57 
4.35 



28 



67 



Beg. 
47 



3. 97 



4. 39 
4. 39 



59. Oi 4. 84 



Woodlawn 

Annapolis 

St. luigocs 

Frederick 

Mt. St. Marvs . 



59.8 
C2.6 



65. 4 
58.4 



Averages... 

DIST. COLUMBIA. 

Washington 



45 



61.1 



5. 10 
6. 29 
2 ^^2 
6.70 
3.70 



4. 


90 


4. 


22 




15 



3. 97 
4.53 

4. 20 
4. 10 



4. 04 

5. 50 
'1. 40 
4. 50 

4. ' 07 
5. 18 
8. 34 

5. 03 



4.40 
5. 67 



4. 79 



5. 08 
5. 57 



3. 69 
5. 37 



20, 23 
27 

20, 27 
27 
28 
19 
20 
- 20, 21 
' 25, 28 
28 

26, 28 



90 
90 
88 
84 
91 
87 
89 

95 

BO- 
SS 



7 
10 
10 



50 
50 
43 
51 
50 



54 
53 



23 
13 
28 
27 

20, 28 
20 
20 

20,28 
28 
20 

20, 28 
27 
20 
20 
26 



93 
67 
84 
89 
90 
95 
88 
87 
87 
86 
89 
91 
92 

no 

98 



C 
6 
9 
9 

8,9 
7,9 
10 
9 
9 
9 
7 

8, 10 
9 
9 

8 



42 
46 
41 

54 
56 
50 
53 
53 
46 
46 
50 
55 
52 
50 
56 



20, 28 
27 
20 

20, 27 
4, 27 
20 
20 
20 
20 
27 

20, 27 
27 
19 

19, 20, 2" 



93 
90 
92 
89 
66 
84 
89 
85 
86 
87 
86 
85 
87 



9 
9 
9 
11 
7, 10 
9 
9 
8 

8,9 



G, 9 
9 



48 
55 
52 
50 
36 
47 
51 
42 
40 
39 
44 
39 



23 



21, 28 

'28 



4.65 



57 
54 



83 



89 



58 
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Stations in States 
and Territories. 



Date. 



Date. 



Date. 



Date. 



VIRGINIA. 

Jolmsontown . . . 

Hampton 

Zuili Station 

Bacon's Castle . . 

Comorn 

Staunton 

Lexinjjton 

Lyncliburg 

Snowville 

Wvthevillo 

3l^"ear Wythe viUe 

Averages 



30 

2D 
30 
31 
31 
27,30,31 
27, 31 
30 
29 
29 
27 



Deg. 

87 

96 
94 

96 
90 
84 
92 
84 
89 
85 
84 



2,7 
7 
7 
7 
10 
3 
9 



Deg. 

41 

47 
46 
47 
46 
39 
43 
4f? 
39 
41 
40 



Deg. 

50. 8 

63.8 
63. C 
Co. 8 
62.7 
60.5 
62.6 
59.9 
58.0 
58.9 
57.0 



In. 

4. 70 

4. 70 
5. 35 



3. 44 
4. 07 
4. 94 



17. 40 
4. 02 
4. 40 



C20,2l, 
1 28, 30 
21,27,28 
28 
28 
27, 23 
29 
20 
20 
&8 
25 
8 



Deg. 

] 91 

94 
96 

100 
90 
90 

. 96 
88 
90 
87 
90 



^TSST VIRGDflA. 



Eonmoy 

"Weston 

CabeU C. H . 



94 



2, 3, 7, 8 



26 



60.9 



62.5 
58." 2 



19 
3 22 
19,' 29 



Averages 

NOIITH CAROLINA. 



Kenansvillo. 
Goldsboro 



Ealeigli . 
Oxfprd. 



Trinity College . . 
ChapelHill... 
Albemarle 



26 
31 

31 

29,30,31 
29 
S 27, 29, 
I 30, 31 
27 



Statesville . 



r,29,30 



8 

3,8 

6,8 

3 
• 7 



3,4,; 



Asheville (A) 

Do (H) 



26 
11,20,30 



68.2 
68.1 

64.7 

66.8 
07. 2 

67.4 

61.9 



60.0 
58.7 



6.15 
4.22 



4 00 

6 99 



21, 22 
C 21, 22, 
) 23, 25 
21 



28 

3 51 I 29 
r20,21, 

[29, 3a 
20 

C 19, 20, 
I 28. 30 



Averages 

SOUTIE CAROLINA. 



63.8 



Aiken 

Gowdeysville . . 

Averages. . 

GEOllGIA. 



67.8 
68.0 



1.19 

3. 57 



Eerne — 
Pentield . 
Macon . . , 
Atlanta . . 



31 
30, 31 
29,30,31 
29 



2 
8, 9 
3,4 



70.0 
67.4 
67. 5 
61.0 



2. 21 
3!l2 

3. 00 
1. 75 



Averages. 



67.2 



2. 67 



Opelika 

Carlo^w^ille . 



Moulton 

Crreen Springs . . . 

42 



29 
31 

; 5,7,23, 
i 29,80 
31 



69.0 
72.0 

65.9 
68.1 



1.81 

1. 36 

2. 86 
0.97 



30 
29, 30 



30 
21 22 

20 



6, 9, 10 
12 
10 
9 

8 
8 
12 
7 
6 



Deg. 

57 

60 
56 
60 
55 

58 
52 



51 
53 



101 

98 
97 



7, 8,9 
■ 2,8, 
10, 11 
7 



11, 14 
16 

8, 11, 12 

16, 18 
16 



15,16 
11, 12 



15 
0, 14, 
15, 16 



48 
45 
40 



66 
60 
60 



64 
53 



57 
50 



64 

65 



65 
62 
64 



63 

I™ 

53 
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Stations in States 
and Territories. 



ALABAiiA— Con. 



Havana 

Fish IMver. 



Averages. 

FLOMDA. 

Port Oran'^e . , 



Jacksonville . . . 

Pilatka 

Ocala 

Maiiatie , 

Cliattahoocheo. 



Averages. 



TEXAS. 



Gilmer 

ColumMa 

Bine Lirancii 

Lavaca 

Austin 

Ciiiiton , 

Lockhart 



Date. 



22 



Beg. 

8d 



30, 31 
31 



Averages. . 

LOUISIANA. 

Shroveport^ 

MlSSISSri'I'L 



Columbua 

Marion C. H . . 

Grenada 

Kear Brookhavcn 

!Natcbez 

Paulding 



Averages. 



Elizaljotliton . . 

Tuscnlnm Colic.r^e 
Lookout Mouiit'ii 

Clarksvillo 



Trenton . . 
Memx)liis . 



Averages. 
ICENTIFCKY. 



Pino Grovo . 
Lexiniiton . . 

Danville 

Louisville. 
Clinton 



2D, 30 



28 

: 27, 28, 
30, 31 
20 
31 
20, 31 
27, 31 



2'.) 
20, 31 



30 
20, 30 



Date. 



1, 2, 
3, 19 



Beq. 



I 50 



Beg. 
G7.{i 



73.4 
70.3 



72.0 
76.0 
72. 8 



70. 9 
74.3 
70. G 
74.5 
72.7 
74.2 



70.0 



70.0 

73.1 

C8. 0 
GO. 3 
71.2 
70.0 



70.3 



61.0 
63.7 



63.0 

65.4 
66.9 



61.8 



In. 
1. 90 



C. 7o 
3. CO 
3. 44 

2. 00 

3. 85 

4. 30 



2.56 

0. 80 

3. 40 

1. 50 
I. .37 

2. 22 



1. 96 



6. 80 
0. 70 



2. 47 

3. 30 
I. 74 



Date. 



20, 30 

30 
20 
30 
,23,30 
21 



30 

55,26,30 
30 
25, 26 
30 



20, 30 
2S, 29, 30 



30 
22, 30 



■ 19, 20 
21, 29 
27 
30 

19 

19 
29 



19 
19 
18 
19, 27 
20 



Beg. 



07 
101 

98 
9G 



94 
100 



Date. 



Beg. 

'""gs" 



■ 5,10, 
11, 15, 

' 23 
9 

13, 14 
4 

8, 24 



70 
G8 
70 
74 
67 



I 



1, 10 



1 
10 
4 

IG, 17 



7, IG 



G, 7, 16 
16 



15 

12 
G 

^ G,7, 
i 15, 16 
7 

6, 7, 15 



G 

6, 7 
6 
G 

6, 15 



67 
70 
G9 
68 
74 



63 

53 



GO 
G3 
59 



59 

55 

90 
59 



52 
54 
55 
44 
53 
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Stations in States 
and Territories. 



Date. 



as 

I 



Date. 



Date. 



Date. 



OUIO. 



Steuben ville . . . 

Painesville 

Gilmoro 

MilnersvnLlle 

Cleveland. 

"Wooster 

Snntli ville 

Gallipolis 

Kelley's Island. 

Sandusky 

North Fairfield 

Carson 

Grambier 

Westerville — 
North Bass Island 

Marion 

Hillsboro 

Toledo I. 

Bowling Green. .. 

Kenton 

Urbana 

Bethel 

Jackson bur J2: 

Mt. Auburn Sem. 
Cincinnati... (H). 

Do (P). 

Collsgo HiU 



11, 12 
12 
11 

11, 12 
26 
526 



Beg. 
42 
35 
36 
32 
37 
40 
41 



Beg. 
61.0 

55.8 
59.5 
55. 2 
56.7 
fiO.9 
59.9 



In. 

5. 44 

4. 50 

6. 20 

2. 96 

3. 94 

5. 98 
5. 09 



25,26 
25 



12, 26 



57.1 
57.6 
57.9 
57.5 



5. 11 
7. 99 
6.04 
7. 63 



29 



53. S 



5.31 



26 
26, 29 
25 
25 
31 
26 
29 
26 
2€, 30 
25, 23, 30 
29 
26 



2,3 
3 



5 
2 
3 
3 
7 
2 

2,21 
3 



57.0 
50.4 
57.4 
53.8 
63.0 
59. 1 
59.6 
60. 1 
62.8 
60.6 
68.8 
61.4 



8. 83 

4. 31 

5. 75 

9. 55 
16. 75 

7. 09 

4. 00 

5. 34 

4. 42 
1. 68 

5. 93 
7.32 



Averages., 



59.3 



6. 14 



Monroe City 

Alp an a 

State Ao:r. College 

Lilchfield 

Cold Water 

01(1 Mission 

Grind Kapids 

Nortbport 

Pleasanton 

Muskegon 

Otsego 

Copper Falls 

Penn Mine 



Ontonagon . 



25 
11 

25 
25 
0, 25 



24 
25 
24, 25 
25 
24 
31 



23 



57.5 
40.0 
55.5 
55. 7 
54. 4 
51.8 
54.0 
49.5 
51.3 
58.5 
55.4 
46.4 
48.9 



50.3 



5. 61 
1. 12 
2. 05 
5. 00 
5. 19 
1. 00 



3. 24 
2. 45 
6.50 



Averages. 



Aurora 

Vovay 

Mount Carniel . 

Muncie 

Spiceland 



26, 29 
25 



2, 3,! 



60.6 
61.2 



Columbia City . . . 



Jalapa 

Knigbtsto"\vTL . 
Indianapolis . . 
^Bloomington . . 



26 



25, 26 
20 
25 



1, 2. 19 
1,2 
: 1, 2. 3, 
5, 6, 8, 
[ 14 
> 1, 2, 7, 
t 18, 19 
1 
2 
1 



60.4 
58.9 



59. 6 
59.7 
60.1 



4.01 
5. 95 



7. 70 
6. 03 



6. 98 
5. 49 
5. 90 



20, 27 
18 

26 

19, 26 
18 

18, 27 
27 
19 
29 

18, 27 
27 
27 
, 20, 29 
19 
27 
27 

2G, 27 
27 
IS 
26 
19 
19 
19 
19 



Beg. 

85 
82 
94 
■ 88 
85 
89 
^9 
00 
84 
85 
S8 
86 
78 
88 
90 
87 
83 
88 
93 
94 
60 
90 
88 
83 



18 
28, 30 
o 

18 
3, 19 
2 
29 
2,3 
3 

3, ID 
8, 29 
28 



19, 25, 26 
19 



19 
19, 27 
19, 27 



7 
7 

5,6 
5 
6 
7 

5,6 
8 
6 
7 
5 

6,8 
1 6, 7, 8 



7 

6, 7 
14 
7 



Beg. 
48 
42 

50 
48 
43 
43 
47 
49 
50 
48 
47 
50 
50 
43 
49 
44 
47 
42 
48 
55 
59 
37 
50 
54 



71.0 
62.3 
70.2 
69. 1 
64. 2 
69.7 
68.1 
69. 4 
67. 1 
66.4 
07. 0 
67. 7 
63.0 
68.8 
66.3 
66.7 

67. 5 
66.6 
69. 6 
72. 6 

68. 8 
70.2 

69. 1 
72.6 



54 



46 ' 

41 

44 

46 

37 

37 

38 

30 

38 

48 

48 

33 



73.0 



66.0 
51.7 
64. 5 

64. 4 

63. 4 

58. e 

65. 0 
55. 9 
56. 1 
64.6 

64. 0 
52.3 



7 

7. 8 
5, 6, 15 

5 

5,6 
6, 16 



48 
51 
50 
47 
49 



49 
46 



71.5 
69. 9 
70.8 
69.6 
69. 9 

71.1 



68. 9 
68.5 
G9. 9 
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Stations in States 
antl Territories. 



Indiana— Cont'd. 



Near La Porto . 

Kensselaer , 

Lafayette 

Merom , 

Kentland 

New Harmony. 
Haryeysburg . . 

Averages . . 



ILLINOIS. 



Cliicap;o 

Near Chicago . 

Evanston 

Marengo 

Effingliam 

King'a Mills . . 

Louisville 

Goloondc 

Belvidere 

Sandwich 

Ottawa 



31 



Pana 



"Winnehago 

Eocliello 

Wyanet 

Tiskihva 

Hennepin . . . 

Elmira 

Peoria 

Springfield 

Loami 

Dubois 

"Waterloo 

South Pass 

Galesburg 

Manchester 

Mount Sterling . 
Andalusia ....... 

Augusta . . .-. . . . . 

"Warsaw 



Averages. 



Manitovroc. . 
Plyraou-th. . . 
Hmgham . . . 
Milwaukee . 
Apple ton . . . 
Geneva 

"Waupacca . . 

Embarrass . . 
2iocky Ilun. 

Madison 

Edgerton . . . 

Baraboo 

New Lisbon. 
Bayfield . . . . 



25 
25 
20 
25 
26 
30, 31 
25 



26 
25, 26 



0, 10, 26 



Averages. 

J^IONESOTA. 

Beaver Bay. . . 
Alton ^ 



2:i,24,3L 
4, 25 



Dej. 



Date. 



3 

1, 2,7 
18 
1 
IG 



G 

7,8 
1 
7 
1 



6,7 
7 
7 



1 
13 
1 
1 
1 
1 

2, 17 
1 
1 
1 
1 
1 



7 
27 
3 
7 
17 
2, 3, 5 

: 7,17, 

[ 26, 27 

7 
1 

12 
15, 17 



Deg. 



Deg. 



56. 9 
61.0 
53. 1 
64.4 
63.9 



59.7 



54. 6 
51.9 
51,8 
55.3 
63. 6 
52. 0 
6.5. 7 
64.0 
56.1 
57.1 
50.0 



54.8 
56.5 
53.4 
59. 5 
59.0 

59. 7 
61.5 
61.2 
62.0 
05. G 

60. 3 
63. 0 
60. 2 
62.9 
01.6 
59.9 
64.0 
64.2 



.59.5 



51.2 

53. 5 
52.7 
51.6 

51. 0 
54.9 

55.1 

52. S 
56.1 

54. C 
58.0 
56.4 
58.2 
47.4 



54. 0 



46.7 
50. 5 



In. 



7. 70 

4. 75 



4. L-0 
4. 40 



5. 69 



6. 59 

4. 74 

5. 65 

6. 37 
5. 10 
2.20 
4. 80 

6. 28 

7. 45 



5. 53 



5. 86 
0.09 



6. 90 
3. 06 
4.15 



3.18 
4. 38 



5. 18 
8. 60 



3. 40 
5. 50 



Date. 



27 
19 
3, 19 
19 



19 



3, 19, £ 



4. 53 
4. 90 
4. 50 
4. 81 



19 
1!) 
19 

20 
'l9 
19 
19 
25 
29 
8 
3 
19 
29 
29 
19 
24, 29 



19 
19 
19, 28 



19, 25 
19 
19 
19 



Date. 



a 
•a 

"3 



Deg. 

8S 
90 
86 
91 



Deg. 

48 
46 
48 
52 



90 
92 



5,0 
5 



56 
50 



84 
85 
84 
83 
94 
83 
90 
96 
81 
90 
89 
89 
85 
83 
84 
68 



6 
4 

4,5 
6, 16 
15 



6 
6 

6, 15 
14, 15 



49 
45 
45 
46 
52 
16 
52 
40 
51 
48 



45 
50 
44 
44 



90- 

89 
88 
90 



C 
15 
11 



50 
23 
46 
53 
48 



94 

80 
90 
87 
84 

85 
89 



54 
50 
48 
50 
50 
53 
4G 



82 
85 
90 
85 



43 
42 
35 
40 



85 

85 

80 
84 
79 
87 
86 
87 
82 



5 
6 

0, 14 
5 
5 



44 
45 

40 

50 
48 
49 
42 

45 
38 



37 
41 
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JUNE. 










QJ 


? 










c3 

f-A 


d 








g 






B 






g 




a 






and Territories. 




o . 






o 






+^ 6 






hi 






Date. 


3 


Da^ 
ate. 


-t-i p 






Date. 




Date. 




S 

i) 


so 






1 
















I 










"S • 

a 






g 






B 

a 




B 


















M 














Minnesota— Con. 








■ 


























Deq. 








Dcff. 




Deg. 




In. 




9 


83 


12 


42 


57.7 


2. 34 




89 




47 


64. 4 


2. 22 


Minneapolis 


4 


90 


2, 12 


:-'9 


57.6 


2. 52 


30 


86 


5 


47 


64.4 


3. 55 


Sibley 


4 


88 


14 


39 


56.7 


1. 36 


3 


86 


5 


37 


63.5 


1.81 




20 


93 






55. 6 


2 15 


29 






41 


60. 4 


1. 10 


New Ulm 


4 


89 


12 


42 


59^4 


1." 35 


3 


87 


5 


46 


65^2 


2! 52 


Madelia 


4 


90 


12 


42 


00.8 


2. 25 


3 


90 


5 


44 


65. 9 


3. 05 












56.4 


2. ?>6 










62. 4 


2. 45 
























IOWA. 


























Clinton 


25 


86 


18,19.20 


44 


57. 7 


3. 50 


30 


88 


16 


48 


66. 7 


5.80 


Dayenport 


26 


82 




45 


58 1 


6. 18 


19 


81 


6 


46 


66. 6 


11. 89 




25 


84 


12 


42 






18 


86 


5 


47 


63. 6 






10, 25 


62 


^1 




59 4 


"440 


29 


87 


6 


50 


63. 8 


4. 68 




25 


83 




4a 


58 9 


5 55 


10 


87 


5 


48 


67.2 


6.05 


Bowen's Prairie. . 


- 


80 


13 


44 






1,3 


86 


14, 15 


50 


65.7 


8. 60 


Fort Madison 


9 


88 


7, 8 


41 


Dl. 0 


4. io 


19 


88 


15 


52 


70.8 


4.61 


Guttenberg 


25 


88 


2, 3, 17 


40 


57. 3 




3, 11, 30 


84 


6 


41 


63.2 




Monnt Vernon . . . 


25 


85 


14 


44 


o8. o 




28 


84 


6 


43 . 


65. 8 





lovra City 


4, 25 


82 


7, 18 


40 


60. 0 


4. 06 


3 


85 


15 


47 


66. 1 


7. 42 


Independence 


4 


88 


16 


44 


59. 8 


4. 20 


28 


85 


5 


47 


65. 5 


8. 95 


ifearlndei)end'ce. 


25 


88 


-'^^ 


41 


56 5 


3. 70 


30 


90 


5 


44 


66. 7 


11. 50 




4 


6G 


0 


43 


60 0 


4 15 


1,28 


86 


5 


46 


65.7 


5. 15 




25 


85 


1 2 12 




61. 0 


4. 40 


3,12 


85 


4 


48 


67.0 


10.90 




4, 25 


84 


14 17 


*40 


57. 8 




29 


87 


5,15 


50 


66.7 




Iowa Falls 


4 


82 


' 13 


42 


59." 6 


9. 29 


3, 28, 30 


88 


5 


48 


67.0 


4. 03 


Algona 


4 


86 


12 


40 


57.6 




30 


82 


14 


45 


60.5 




West Bend 


4 


83 


12, 13 


41 


56. 6 




30 


85 


4 


42 


63. 4 




Foutanelle 


4 


91 


9, 12,15- 


42 


60.8 


6.63 


28, 30 


86 


14 


49 


68.6 


8. 13 


Eolfo 


4 


86 


12, 13 


40 


61.2 


4. 57 


18 


93 


4 


43 


67. 0 


5.35 




4 




12 18 




61. 3 


6. 12 


18,23,30 


92 


4 


42 


67. 3 


4. 43 




4 


92 


o 


33 


5a 0 


3! 50 


28 


81 




35 


63. 4 


9.00 




4 


90 


1 


40 


59.7 






86 


4 


46 


67. 8 






























58.8 


5. 14 










66.4 


7. 28 
























MISSOURI. 



























St. Lonis Univ. . . 


26 


89 


1 


44 


65.0 


3. 34 


19 


92 


5, 15 


50 


72. 1 


6. 02 




25 


91 


1,19 


44 






19 


91 


6 


40 . 


68. 4 


8.14 




5, 26 


69 




43 




3 ^5 


19 


91 




55 


73. 1 


5. 45 




4, 5 


86 




39 


d1. 2 


r' r>f> 
0, UO 


19 


88 


15 


46 


68.0 


6. 09 


Jenerson City 

Keytesvillo 


26, 27 


SO 


1, 8 


44 


65. 0 




19 


80 




50 


69. 0 




25, 26 


84 


1, 12, 13 


45 


62. 2 


4. 05 


23, 30 


88 


5 


51 


70^3 


7. 40 


Hermitage 


26 


88 


7, 17 


41 


01.5 


6.42 


18 


90 


5 


48 


69.0 


6. 25 




C 5, 26, 
i 27, 29 


>- 83 


1 


46 


C6. 0 


4. 30 


19 


86 


15 


50 


72.3 


3. 80 


"Warrensburg 


4,5 


90 


13 


45 


06.1 


4. 31 ' 


28 


90 


14 


56 


73. 6 


7. 67 


HiirrisouviUe 


5, 25 


84 


13 


42 


63. 1 


3. 24 








50 


69. 5 


8. 29 


St. Josepli 


4 


86 


1, 13 


46 


0.3.1 


5. 85 


""^ 18 19 


84 


4 6 7 16 


54 


71. 1 


10. 65 


Oregon 


4 


88 


13 


42 


61.4 


4. 42 


18 19 29 


65 


15 


49 


69. 4 


7. 49 


Averages . 










63.6 


4. 53 










iO. 5 


7. 02 
























KANSAS. 


























Atchison 


4,25 


88 


13, 17 


44 


02. 4 


4. 60 


17,18 


'69 


4,5 


52 


69.9 


7. 75 


Leavenworth 


4 


86 


1 


41 


02. 0 


5. 30 


28 


94 


4, 14 


52 


69.9 


6. 36 


Olatie 


4 


86 


13 


42 


03. 0 ' 


5. 60 


3 


89 


14 


51 


68.3 


9. 40 


Paola 


■ 26 


87 


13 


44 


04.5 


3. 46 


20 


90 


15 


44 


70.4 


6. 30 


Baxter Spring. . . 


25 


90 


13 


46 


08.2 


6. .00 


11 


92 


4 


54 


75.8 


10. 20 


Lawrence .... 


4 


84 


13 


40 


59.9 


3.64 


23 


89 


14 


4« 


66. 9 


7. 57 


Holton 


25 


87 


8 


40 


01.2 




28, 29 


92 


4 


52 


67.5 






4 


89 


13 


41 


00. 4 


^3. 60 


28 


86 


14 


48 


00.3 


8.80 


LeHoy 


4 


93 


19 


38 


04.1 


8.11 


10 


96 


5 


48 


72. 0 ' 


8. 60 


State Agr. College 


4 


88 


13 


43 


58.0 


1.12 


2^ 


86 


14 


46 1 


6^.4 


8.85 
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Stations in States 
and Territories. 



Kaijsas— Cont'd. 



Council Grrore. 
Cravrf ordsviUe . 



Averages . 

KBBBASEL\. 



Ba'kota 

Omalia Mission . 



Elkhom. .. 

De Snto 

Foutanello. 
Belle vTie. .. 
G leu dale. 



Nebraska City. 

Peru 

Decatur 



Averages - 



UTAHTEB. 

Coalville 

CALIFORNIA. 



Monterey 

"WatsouvilJe . 
Vacaville 



Averages - . . 

MONTANA TER. 

Tort Benton. 
Deer Lodge City. 

Averages — 

WASHINGTON TER. 

Port Angeles — 



MAINE. 



Hoidton . 
Steuben . 

"Williamsburg 

"West Waterville. 
Gardiner . 
Staudish. . . . 
Norway .... 
Cornish .... 
Cdrnishville 



Averages 



Date. 



4, 9, 25 



19 



B q 



Deg. 



86 



Date 



12,13 

13 

13 
12 
13 

2 

13 



1, 5, 25 



47 



61.4 



63.8 
66.0 

60.8 

59.9 
61.3 
62. 3 
60.6 

60.8 



57.6 



58.9 
03. 0 
66.3 



T3.5 
58,1 



54.9 



In. 
3. 85 



2. c6 



4. 50 
6. 55 



3. 24 



1.09 
0. 20 
0. 34 



5. 08 
1. 00 



1. 39 



Stratford 
Wliitefieiei 






Kain- 




fall. 


09.5 


2. 30 


01.6 


1. 40 


66. 1 


1.48 


69.6 


0.93 


67.9 


1.51 


70.1 


3. 54 


68.9 


2. 10 


68.5 


4. 03 


71.3 


3. 27 


68. 2 


2.28 


0G.3 


2. 30 


65.6 


0. 86 



Date. 



18,19 
24 



3 

3, 3D 
3, 12, 
18, 28 
18 
18 
3,18 
17 

■ 18, 19, 
24 23 

■ " ' 29 

30 



13 



Deg. 
86 



Date. 



Deg. 

57 
38 



14 
4 

4 I 



1 40 
6 56 
6 56 



51 58. 0 



1 


86 


31 


11 


80 


28 


11 


80 


31 


10 


86 


31 


3,11 


79 


31 


3, 10 


85 


31. 


11 


87 




11 


83 


;:j 


11 


85 




10 


84 


31 


10 


81 


23 







49 j 01. 7 


2. 00 


4i; ! G1.8 


2. 88 




2. 40 




1. 16 




1. 92 


-;■ vl-i. 5 


0. 57 


t: k 4 


2. 29 


4 


2.23 


01.2 


1. 93 



01.0 
01.3 



3. 17. 
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V orcester. 
Men don 
Luneiibvir^ 
Ambers t. 
Hicliraoud 
Williams College 
Hinsdale . 



Columbia 
!Middletown 
^yatel■bury 
Colebrook. 
IJrooklield 

Averages 

KEV/ YOKK. 

Horiclies 

South Hartford ^ 

Hudson 

Garriaon's 

Throw's Neck 

White Plains . . - . 
Deaf & Dumb tnst 
Columbia Collcgu. 

riatBu.sh 

Glasco 

itewhurgh 
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Station sin States 
and TeiTitories. 



Minaville 
Gouveriieur 

Hortli nammond 

Houseville 

Leyden 

South Trentou - . 
Cazenovia 

Oneida 

Depauvillo 

Oswego 

Pialermo 

North Volncy 
Lndlowvillc 
Waterbmy 

Kichols 

j^ewark Valley 

Himrods 

Rochester 

Little Genesee. 
SuspensiouEridge 
Buffalo .... 

Averages 

NEW JERSEY. 

Paterson 
!N"ewark . . . 
Treliton . . . 
Kio Grande 
IMoorestown 

Newton 

Ne-w Germantown 
Haddoniield 
Newiield 
Greenwich 
Yineland 

Averages 

PENNSYLVANIA. 



Joyces 

Haiulinton 

Dyherry 

Tallaington .. 
Philadelphia 

Germantown 

Horsham... 

Plymouth Meet' 
White Hall 
Factoryville 

Reading 

Parkersville 
West Chester. 
Ephrata 
Mount Joy 
Harrisbui'g 

Carlisle 

Fountain Dale 

Tioga 

Lewisburg' 
Grampian Hills 

Johnstown 

Franklin 
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Stations in Stntos 
and Temtorie3. 



rENXSYLVAXIA- 

Contimied. 



Conn ells vin?; 
New Castlo . 

Beaver 

Canonslnu-<i . 



Averages. 

DELAWARE. 



Milford . 



MAIIYLAN'D. 



Woodlawn 

Annapolis 

St. Inigoes 

'Mt St. Mary's ... 



Averages., 



DIST. COLUMBIA. 

Wasliington 



Jobnsonto-wn . 
Hampton 



Zuni Station. 



Eacon's Castlo . 

Comorn 

Vienna 

Staunton 

Lexin.{2,ton 

Lyncliburg 

Siiowville 

"Vyytlioville 

Xear Wytheville 



Averages. 



WEST VIRGINIA. 



Tiomney 

AYcston 

Cabell C. H. 



KORTH CAROLINA. 



Goldsboro 

Mt. OUve 

Oxford 

Trinity College . . . 

Chapel Hill 

Albemarle 

Statesvillo 

Asbeville.. .(A.'. 
Do (H.). 



Averasea. 



Date. 



U, 15, IG 
IG 
15 
15 



11, IG 
16 

; 11- 14, 
15, 17, 

I: 18 

11 
11 



11, 17 

16 

15, 16, i: 
14, 15 
14 
14,15 



15, 16 
17 
11 



15 
14, 17, 18 
15 
11, 14, 15 
15 
14 
15 



Deg. 

90 
89 
88 
90 



30 
G 

22, 30, 31 



94 



9S 



104 
94 



101 



102 
94 
96 



102 
98 
103 
104 
100. 
84 
84 



Date. 



2, 31 
6 



1,2 
6,23 



31 
31 

G, 7, 31 
23 
21, 23 
23 



22 23 



6 
24 
23 
23 
23, 24 
23 
23 



Beg. 
54 
40 



Deg. In. 



i2.3 
72.2 
71.5 
71.5 



72.1 



74. 5 
78.4 



76. 8 



76.9 
80.0 



82. 9 
77.8 



79.0 
77.6 
71.9 

72.5 
72. 0 



73.9 
7G.6 
70.8 



84.4 



20, 21, 22 
20, 21 
20, 25 
21,24 



.5. 70 

5. 60 



3. 85 
6. 30 



i.37 



1. 70 
1. 02 



4. 60 

1. 38 

2. 80 



83. 0 

81. 8 

82. 5 
79. 1 
77.1 
71.7 
70.8 I 

78.8 



0. 75 
10. 45 



0. 68 
1.06 

1. 50 



Date. 



21 



20, 21 



21 
21, 29 

29 

15, 16, 21 
21 
21 
20 
20 
22 
21 
23 
21 • 



21 
22,^25 
21 



§3 
I" 



JDeq. 
91 

89 



103 



100 
95 
96 
92 

104 
95 
98 
95 
92 



102 
91 
96 



104 
98 
. 96 



103 

99 
98 
86 



Date. 



31 
7,8 
7,9 

8 



C 6, 7, 8, 
I 31 



31 
7, 8, 9 



7, 8,9 



7 

6,9 



31 
7,9 
5, 7,8 
8,9 



8,9 
9 

8,9 



31 
8, 10 
9, 10 
9 
9 



Deg. 
48 
45 
53 
47 



Beg. 
71.6 
72.2 
70.4 
71. S 

70.8 



I 58 



57 
59 



72.9 
77.0 



59 
62 



64 
GO 
60 
58 
56 
56 
46 
49 
47 



56 
49 
46 



64 
62 
56 



76.0 



75.2 
77.5 

78.7 

81.0 

77.9 

76.7 

75.0 

78.4 

77. 

71.4 

73.1 

71.7 

76.0 



78.9 
71.8 
77.2 



82. 2 
80.5 
78.5 



69 
50 
48 
51 
46 



80.4 
77. 8 
76.7 
72. 0 
71.4 

77.4 



666 



AGRICULTUEAL REPORT. 
Meteorology of 1869~Coiitmiiecl. 



Stations in States 
and Territories. 



BOUTn CAEOLIXA. 

Aiken (C) . 

Do (P). 

Gowdeysvillo 



Averages. 

GEORGIA. 



Berne 

Penfield . 
Macon . . . 
Atlanta.. 



Averages. 

ALABAIU. 

Opelika 

Carlowville..-. 



Monlton 

Green Springs . . 

Havana 

risb River 

Mobile 



Averages. 

FLOKIDA. 

Port Orange . . 
Jacksonville . . 



Pilatka . 



Ocala . 



Manatee 

Cliattahoocliee. .. 



TEXAS. 

Gilmer 

Blue Braucli . 

Lavaca 

Austin 



Clinton 

Lockart 

ATorcgca . 

iiississipn. 

Colum'bus 

Paulding 



Marion 

Grenada 

Broolihavon. 



Date. 



11,13,15 



10,13 
14 
11 



11 

15 
12 
11,14 
10,1'^. 13 



13 
16,17, 
18, 19, 

: 21 

4,13 

1,14, 
15, 1{) 



C 15, 16, 

30 
20 

30 

^ 21,28, 
\ 29, 30 
1 



12,13,14 
9, 10, 



9,10, ) 
11,12, > 



P +^ 

B 



Beg. 
101 



93 
99 
103 



102 



98 



Date. 



a 

a 3 



Beg. 

(i8 



'J5, i 
7, 19, 

20, 22, 
25 
23 
23 
24 



4, 5, 8, 
22, 23, 
. 24, 31 



23, 31 



102 I 21,25 



Beg. 
81.4 



79.5 
81.0 
73.1 



82.8 

60.2 

76.1 
81.2 
79.8 



81.0 
83.3 

82.5 

88.8 
84.0 



82.3 

80.0 
82. 9 



82.4 
81.5 



80. 7 
ST. 4 
80.5 



In. 
5. 56 



9. 17 
2.17 
3. 34 



5. 13 

5. 07 

3. 70 
1.38 
l.CO 
C. 15 



5. 46 
8. 23 



7. 60 

8. 80 



8. 80 
11.30 



9. 35 

12. 00 



Date. 



- 15 
18 
21,22 



22 

i4;15,16 

16 
16, 22 
10 



23 



19 

;i8,22, 
23, 24, 

' 30 
19, 24 
22 



9,10, 26 

8 



2.91 lu 

G. 2;) li), 22 
1.30 I 22,23 



Beg. 
96 
96 
99 



99 
103 
98 



105 

98 

91 

93 
98 



98 



9G 
'JG 

97 

94 
300 



93 

97 

102 
100 
95 



Date. 



9 

8,9 
1,11 



8 

8,9 



8 
8 

( 7, 8, 9, 
< 26, 27, 
( 30, 31 

4, 5, 10 

2, 23 
10 



10 

9,2e,C0 
3, 4 

24' 31' 



9, 10 
9 
i 

9,10 
8,10 



Beg. 
61 

62 
GG 



64 
02 
64 
50 



65 

08 

59 
59 
62 



76 

68 



64 82.0 
70 81,3 



5. DO 
3.30 
10. O'l 
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Meteoi'oJogy of 1869— Continued. 



ElizaTsethton 
Tusculum Coll'ge. 
Lookout Moimt'n 
Austin 
Clai'ksvillo. 
Trenton 
Memphis 




SteubenTiUe 
Painesvillo 
Gilraore 
Miluersvillo 
Cleveland 

"booster 

Smith ville 
Onllipolia 
Xelley'8 Island 
Sandusky 

l^orth Eairfleld 

Carson 

Gambier . . . 

Westerville 

Nortb Bass Island 

Marion . . 

Hillsboro 
Toledo 

Bowling Green 

Kenton 

Urbana - - 

Bethel 

Ed^erton 

Jacksonhurji 

Mount Auburn -.1 
Ciacinnati.- - (H) 
Do (P) 

ColleS'^ Eill 

Averages. 
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stations in States 
and Temtories. 



SIICIIIGAN. 



Monroe City 

A.lpeiia . . . 

State Agr. Colier^c 

LitcMeld \. 

Cold Water 

Old Mission 

Grand Rapids 

Northport 

Pleasanton 

Muskegon 

Otsego 

Copper Falls 

Ontonagon 



Averages. 



Aurora 

Yevay 

]0;ount Carmcl. 

Muncie 

Spic eland 

Laconia 

Columbia City . 
Kniglitstown 
Indianapolis . . . 
Bloomington. 
Near La Porte . 
Rensselaer 



La Tayetto 

Meron ' 

Ivontiand 

!N"e\Y Harmony. . 
Ilarveysburg 



xYverag 



ILLINOIS. 

Chicago 

Kear Chicago 

Evanstou 

Marengo 

Mattoou 

Etlingham 

King's Mills 

Loius-Tille 

(rolconda 

13elvidero 

Sandwich 

Otta^ra 

Pan a 

Yv^inneliago 

Ilochcllo 

Wyanet 

Tirtkilwa 

Hennepin 

Ehnira 

Peoria 

Springfield 

Loami 

Hnhois 

South Pass 

Gralesbnrg 

Manchester 



Date. 



10 
10 
10 
10 
14, 25 
o 

10 
10 
o 

9 
10 
1 

9, 15 



: 13, 14, 

15, 16 
16 
15 
15, 
16 

15, 16 
14 
16 
16 

15, 16 
3,14 

14, 15 
3,10, 

14, 18 
13 
10 
10 
15 



is 



90 
71 
91 

S3 
86 
83 
90 
83 
85 
90 
90 
79 
86 

















E-( 














































Date. 


CJ . 






Date. 




DMe. 




a 
0 










3 








■9 










B 




ci 




.3 


ci 


d 




























Beg. 


In. 




Derj, 




Dcg. 
42 


JDen. 


In. 


21 


73. 1 




20 


90 


30 


70. 1 


1. 75 


1,14 


53 




t. 84 


19,24 


72 


5 


54 


6*2! 6 


2! 46 


22 


54 


'76." 4" 


.5. 77 


19, 21 


92 


31 


46 


70.6 


4. 83 


:jo 


55 


69. 4 


6. 2G 


19 




31 


51 


7U. 1 


4. 55 


30 


50 


63.8 


3.69 


24 


90 


7 




69. 7 


3. 75 


11,20 


52 


63.4 


2. 50 


24 


92 


7 


50 


67. r 


1.40 


20 
5 


54 
48 


72. 1 




24 


94 


6,30 
6, 7, 31 


54 


71.9 




65.4 


3. 13 


24 


92 


50 


64. 8 


"3." 33 


22 


50 


65. 4 


4. 20 


19, 24 


90 


7 


46 


64.3 


3.55 


22 


53 


73.4 


2. 50 


24 


94 


7, 30, 31 


54 


73.3 


2.30 


18, 29 
4 


54 

38 


69.8 
GO. 6 




10 
19 


93 
80 


6, 3 


54 


67.4 




1. 47 


7 


37 


65.4 


1.78 


10 


52 


66. C 




24 


SO 


31 


50 


62.6 








68.6 


4. 07 










6J7 


2.98 
















.5if. _ 




31 


50 


76.3 


2.42 


C 19 23 
\ 24^ 'B' 
23 


J 100 


8 


54 


78.9 


0.60 


• 30 


59 


75.8 


0. 90 


95 


8,9 


57 


76.6 


2.10 


21 


61 


76, 7 


0. GO 


13,23,25 


96 


9 


60 


78. 7 


2. 32 


30, 31 


57 


72. 8 


11 1 =; 


14 






56 


75. 2 


3. 20 


21 


59 


69. 0 


5,7! 




9 


7 31 




74. 9 


4. 50 


22, 30 


62 


77, 2 


2 32 


23 24 


C|i) 




59 


75. 7 


4. 23 


22 


. 57 


71,7 


5". 81 


19,24,25 


90 


8 


56 


73! 1 


2^31 


5 


59 


73.0 


6. 99 


25 


94 


7,8 


58 


74.5 


4, 17 


30 


56 


73.7 


3. 44 


19,20,24 


96 


31 


55 


74.2 


L 39 


30 


CO 


74.0 


5, 12 


23,24 


90 


7 


58 


75.5 


3. 05 


29 


58 


73.0 


12. 10 


20,24,27 


91 


7, 31 


57 


73.6 


3. 85 


4, 20 


60 


73. 8 


10. 60 


24 


93 


31 


55 


74.6 


3. 15 


30 


52 


72. 2 


8. CO 


23, 27 


90 


7 


50 


74. 7 


5. 90 


5 


GO 


75, 7 


•in 




96 


t, 


58 


77. 2 


1. 90 




56 


71. 1 










50 


73. 5 


4. 75 


30 


03 


7 7. 9 


2. 59 


24 


95 


8 


00 


80. 1 


4. 67 


21,29,31 


60 


76. 6 


4. 55 


23 


96 


31 




77. 6 


2. 70 






74, 1 


6. 41 










iO. 8 


3 22 
















20, 21 


CO 


73. 4 


3. 26 


24 


95 


b 


62 


73. 1 


1. 32 


" 20,29 
20 


57 

53 


72. 0 




20 
19 


96 
89 


16 


61 


74. 3 




70. 4 


. , 

3." 15 


5, 6 


61 


70. 7 


3. 94 


21 


50 


68. 4 


2. 23 


24 


91 


30 


51 


69.4 


4. 60 










3, 22, 23 
3 


94 


31 


61 


78. 2 




5' 




'mi' 


4. 50 


98 


30, 31 


62 


80. 2 


2. 75 


4 


57 


70.6 


2. 83 


24, 27 


89 




51 


70. 2 


3. 82 


5 


60 


77. 7 


6. 10 


23 


100 


7, 31 


60 


77. 0 


2. 70 


21 


44 


77. 6 


2. 00 


26 


105 


1 


72 


85. 9 


1. 00 


21,30 


56 


68. 2 


5. 39 


19 


92 


7 


53 


69. 8 


4. 09 


4, 20, 30 


58 


70. 6 


3. 25 


23, 24 


93 


7, 31 


53 


71. 4 


7. 57 


29 


58 


71. 8 


4, 44 


24 


9i 


31 


54 


75. 3 


4, 24 


5 


61 


70.5 


3. 50 


24 


94 


8 


60 


77. 9 


6. 05 


4, 21 


56 


67. 5 


2. 91 


24 


91 


7, 30, 31 




70. 5 


4. 22 


20 
21 


58 
53 


71.2 
71. 1 




27 


96 


7 


5() 


74. 0 




0. 86 


24 


93 


8 


50 


72. 8 


3. 37 


29 
5,21 
30 


54 


71. 1 
71.0 
71.3 




13,23,27 
27 


94 


7 


52 


75. 8 






95 


31 


50 


74.0 




""53' 


'i"73' 


24 


92 


7, 31 




73.5 


7.01 


21 


57 


73. 4 


7. 35 


24 


95 


7, 30 


61 


76. 4 


3. 39 


4 


56 
Gl 


76.6 
75. 9 






98 


31 
7 


61 


78.1 
77.8 




5 


6. 50 


25 


96 1 


58 


0, 50 


21,29 


58 


80. 8 


4, 42 


22 


98 


7 


62 


80.7 


3, 57 


21 

5, 20, 29 


62 


78.0 




13 


100 


8, 31 
31 


62 


80. 5 




60 


72.0 


9, 00 


24 


95 


55 


70. t? 


' 6.65 


20 


56 


75.8 


6. 99 


27 


97 


7, 8 


58 


78.7 


1. 86 
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stations m Statrs 
and Tenitories. 



13atc. 



Illinois— Cont'd. 

Mount Sterling . . 

AndaJiisia 

j^ngusta 

WarsaTv 



Averages 

WISCOXSIX. 

Manitowoc 

Plymouth 

lj,inglia,ra 

Milwaukee 

Geneva 

Waupacca 

Embarrass 

Kocliy liun 

Madison 

Edgerton 

Baraboo 

New Lisbon 

Eaylield 



Averages . 

lirNTvESOTA. 

Beaver Bay . . . 

Afton 

St. Paul 

Minneapolis . . 
Sibley 

Koniska 



Nosv TTlm 

Madeiia 



Averages . 



10, ] 6 
3 
10 
10 



21 
10 
24 
21 
10 
24 
10,24 
10, 21 
10, 24 
7 
10 
24 
1, 9, 25 



2, 24 

24 

24 

21 

24 
24 



Defj. 
90 

88 
87 
90 



5, 21. 22 
5, 21 
5, 20, 21 



IOWA. 

Clinton 

Davenport 

Waulion 

Dubuque 

MonticcUo 

Bo wen's Prairie 
Port Madison.. 

Gruttenberg 

Mount "Vernon . 

Iowa City 

Independence. . 
>[eai"lndepend'ce. I 

AVaterloo ' 

"Vinton 

Eockford 

!Newtou 

lovra Falls 

Algona 

West Bend 

Port Podge 

Mineral Pddgt5 . . . 

FontancUe 

Polfe 

Grant City 

Logan 

Woodbine 

West TTnion 



]0 
10 24 
9, 21 
24 
If) 
24 
9, 10 
10, 24 
23, 24 
.10 
24 
14 
10 



24 
, 23, 24 
2, 6, 24 



Averages, , 



Pate. 



11, 21 

20 

12, 20 
1, 21 

5, 12, 30 
21 
29 
29 
20 
29 
29 
30 
28 



13, 14 
29 
4 
19 
29 



21, 29 
21 
4,20 
29 
30 
5 
29 

21,29,31 
4, 29 
21,29 
4,20 
21, 28 
G 
20 
4 



J?ea. 
ci 

58 
G3 
C2 



4, 30 



29 
28 
29 

^ 4, 5, 
I 25, 28 
^ 5,12, 
I 13, 29 



J)cq. 

73. 4 
72. 1 
74.4 

74. 0 



09.4 



OG. 9 
GO. 0 
G9.7 
68. ft 
71.0 
09. 3 

04. 2 
G9. 1 
G9. 1 
09. 3 

9 

72.2 

05. 9 



68.7 



08. 7 

09. 7 
G3.5 
CO. 3 

60.7 

71.3 

72. G 



7. 77 

8. 42 



Pate. 



3. 54 
2. 30 

2. ' 76 

3, 53 

3." 73' 

2. 94 

3, 03 



70.7 

70. 4 
68.0 
72.1 

71. 8 
GS.2 
74.3 
63. 1 

71. 0 

70. 9 
71.1 

72. 3 

71. 0 
72.0 
7L1 



71.2 

68.1 
G9. 5 



4. 09 
1. GO 

1. G7 

2. 95 
3. 19 

1. 40 

2. 90 
3.25 



1.G3 



19 
19, 24 
24 
24 
23 
4 
19 
24 
24 
19,23,24 
24 
19. 24 



19, t 



Beg. 



Pate. 



3 


fi9 


3, 13 


87 


12 


81 


3, 11 


85 


4 


67 


4 


61 


23 


90 


4,18 


94 



6. 


50 


24 


11. 


40 


21, 27 


3. 


54' 


4, 23 


8. 


31 


19 




GO 


23 




05 


20, 23 






4, 24 


7 


42" 


24 






19,23,24 


9 


40 





4, 13, 24 
4 

23,24.27 
4, 25 
4, 22, 23 



72.1 
73. 7 



11.30 
14. 50 
4. 85 
0.00 
8. 90 



8, 31 
7 
31 
31 



31 
6, 31 
7 
7 
8 
31 
31 
30,31 



30, 



30 

31 
17, 30 

30 
30, 31 
17, 28, 
29, 31 

10 
16, 28 



31 

G 
6 

7, 31 
7 
31 

S 
31 



23 
G, 31 

8 

"7 

31 
31 

6, 17, 31 

20 
30 
30 
30 



I 30,^ 



Defj. 
57 
55 
55 
GO 



50 
47 
44 
48 
53 
50 
48 



48 
50 



51 

50 

59 
53 



52 
53 
54 

50 

48 
51 



53 
50 
59 

54 
02 



50 
50 
51 
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Stations in States 
and Territories. 



MrSSOTTKI. 

St. Louis Uuiv'ty. 

AUentoTi 

Hematite 

Kolla 

Jefferson City 

Keytesvillo /. 

Hermitage 

Bolivar , 

Warreusburg 

Earrisonviilo 

St. Joseph 

Oregon 



Averages . 



KA^'SAS. 



Atchison 

Leavenworth 

Olathe 

Pao]a I 

Baxter Spring 

Lawrence 

Eolton 

LeRoy 

State Ag.CoDege. 

Council Grove . . | 

CraTTfordsville . . . 



Averages . . . 

NEBRASKA. 

JDakota 

Omaha Mission . 

Elkboru 

De Soto 

!FontaiioUe 

Bellevue 

Glen dale 

Decatur .... 



Averages 



UTAH TERIIITOIIY. 

Great Salt Lake ^ 

City 3 

Cofdville 



Avers 



CALIFORNIA. 

IVTonterey 

Watsonvillo ... 

"Vacaville 

Stoney Point. . . 



Averages . 



MONTANA TER. 

Deer Lodge City. 

WASIIE^GTON TEP.. 

Port Angeles ... 



Date. 



17 
13,15,16 

ir> 

14,16 
14 
9 
G 

16 
3,1G' 

16 

10, 13, 23 
2,0 



1,13 
IG 
13 

3, 9, 13, 
15, 16 
17, .26 
16 
13 
16 
13 

9, 13, 16, 
24, 27 
12, 14 



13 
12 
19, 25 
14 



S' 



S2 



J)eg. 

93 
95 
94 
90 
92 
9^ 



91 
100 
93 



92 
90 
95 
100 
93 

> 90 
» 

99 



30 
22 
21 
21 
20, 21 
20 
21 



30 
20 
20 

20 

IB, 29 
29, 30 
20 
30 

30 
21 



4, 23 
29 
13, 23, 29 
23 



8 

G, 7 



02 
54 
61 
61 
GO 
G2 
58 
65 
G2 

C2 

65 



Dcg. 

li. 6 
77. 8 

74, 8 
76. 0 

75. 4 
74. 0 
73. 6 
80. 8 



79.7 
74. 8 



76.1 

75. 5 

76. 7 

75.9 

So 
7?! 3 

77. 5 

73. 5 

77. 8 

74. 3 



71 3 
72.0 
72. 0 
71. 3 
62.2 
74. 1 
73.3 
72.0 



71.3 



73.0 
72.1 



65.7 
70.0 
75.8 
G9. 4 



70.2 



66.5 



1.62 
4. 55 
4. {.0 



3. 10 
3. 01 



8. 85 

9. 00 

l7. 70 



4. 60 

5. 05 

2." 46' 

6. 27 

4. 50 
1.55 



4. 27 

8. go" 

9. 40 

5. GO 
7.50 
4. 23 



6. GO 



0. 05 
0. 20 



Dale. 



, 24, 25. 
26, 27 



0, 26, 27 
G 



25, 27 

24 26 
'~6 
2,6 
25 
27 



2, 14 
17 



25, 23 
9 



Dcff. 
95 
101 
96 
03 



100 

> 

95 
97 



Date. 



31 
8 
9 
7 

31 
8, 31 
8 
8 
7 

8, 29 

31 

30 



96 


7, 30, 31 


103 


30 


97 


29 


96 


29 


98 


30 


94 


3i) 


98- 


31 


104 


23 


91 


30 


95 


29 


96 


8 


95 


29 


98 


30 


93 


17, 20 


95 


20 


97 


7 


92 


30 


94 


29 



Bcq. 
Gl 

55 
63 
G2 
GO 
Gi 
59 
66 



63 
Gl 



J 13, 17, 
I 2S, 26 
10 



C5 
C3 
61 



74 

58 
62 
G6 
G2 

G2 

64 



54 
GO 
59 
56 

ei 

57 
53 



65 
54 



45 
50 
56 



16, 19, 20 
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SEPTE^IIiEli. 



Stations in Stal es \ 
and TciTiluries. 



-Date. 



Eonlton 

Stenben 

"\V"illiJimsl)'ar;j. . . . 
West Watorvillo. 

Gnr( liner 

Lisbon 

!N'or"t^'ay 

Coi^nisli 

OoniiKlivillo 

Avj;ra-ea . . . . 



84 
77 



G 

5 

5,6 



Date. 



NEW IIAMrSITIRE. \ 

Stratford | 

"Wl:ir;>il(-ld 

]Srorth Bnrn stead.' 

Taniwoitli 

Concord 

Goffstown Center 



15 
5, G 



Avcra" 



Liinenhiirf:; 

XoT'th Crflhsbur\ 
East Bethel....!' 

"Woodstocli 

Hartford 

Is' ear St. Albans 
West Cb;ii-loLt6 . 

Middlebiuy 

Panton 

Castlyton 



Averages 



LI.A.SSAC'nUSETTH. 

KinjTSton 

Topstield , 

!N"e\vbnry 

I*;\^vrence 

Milton 

Canibr-idoo 

North BiJlerica .. 

West Newton 

New 13e<ilord 

Worcester 

MendoM 

Luneiihurg 

Amherst/". 

Williarns Collef'-e. 
Hinsdale 



ATerag;es . 



KHODE ISLAND. 

Nc-vvport 



CONXECTICUT. 

'Columbia 

Mi(blletovrii . . . . 

Colebroolr. 

Erookficld 



Averages - 



20 
20 
5,8 



82 



^ 9 



Dcd. 
36 
37 



23 
28 
28 
28 
27 
28 
27, 28 
23 
28 



28 
23 
29 
28 
28 
28 
28 
23 
28 
27, 28 



Ben. 
62.7 
56.4 



62. 4 
GO. 3 



CO. 4 
GO. 4 
G3.0 



59. 9 
59.2 



In. 
2. 10 
2. 00 



5. 09 
3. 37 



4. 40 

3. 38 

4. 17 



3. 50 



3. 39 

3. 55 

4. 42 



3. 78 



G2.1 
59.0 
Gl. 7 
59. 1 
GO. 3 
G2. 4 
C7. 0 
62. 6 
64. 3 



C3.0 
63.3 
61.5 



GO. 5 
C3. I 
63. 0 

64.8 

61. 3 

C2. 5 

62. 3 
62, 6 
02. I 
61. 6 
GO. 3 



62.3 



63. 4 
63. 4 
61.2 
64.0 

63.0 



2. GO 
4. 06 

2. 35 

3. 44 

2. 90 

3. " 84 
3. 08 
3. 88 



3. 00 
3. 54 



3. 78 



8. 83 

2. 53 
4. 74 
6. GO 

3. CO 

4. 32 

3. IS 

4. 30 



4. 35 



3. 66 
5. 25 
3. 70 





c; 




c3 








u 






© 










© 








a 




H 












O . 






Date. 


um 1 
turc 


Date. 


o 












S 




3 










a 






c3 


























Bcfj. 


Beg. 


Bi. 




73 


31 


15 


45. 5 


10. 90 


1 


71 


28 


20 


45. 5 


6.31 


1 


72 


28 


22 


42. 0 


15. 10 


1 


77 


28 


23 


47. 5 


13. 87 


1 


72 


28 


25 


47. 1 


12. 67 


1 


83 


28 


17 


46. 4 


9. 90 


1 


77 


28 


19 


44. 7 


15. 10 


1 


75 


28 


19 


45. 2 


13. 29 


1 


74 


28 


24 


47. 4 


11.89 










45.7 


12. 11 


o 


75 


28, 31 


20 


41.2 


8. 49 


2 


77 


31 


17 


41. 4 


9. 14 


1 


83 


28 


25 


43. 1 


13. 17 


1 


79 


23 


19 


44. e 


13. 64 


1, 2 


75 


23 


24 


47. 5 




' 7 


72 


28 


26 


47. 9 


15. 71 










45. 2 


12. 07 










1 


72 


28 


21 


42.9 


5. 03 


2 


70 


31 


14 


39. 4 


10. 72 


1 


77 


28 




43.3 


10. 45 


1 


71 


31 


20 


41.9 


12. 90 


o 


73 


31 


22 


43. 4 




1 


77 


28, 31 


26 


46. 5 


11.' 38 


1 


68 


2S 


27 


45. 7 


9.23 


1 


74 


28 


24 


45. I 


14. 05 




73 




^3 


44 4 


12 47 










43. 6 


10. 79 










3 


80 


26 


26 


52. 2 


C. 20 


2 


76 


28 


19 


46. 9 


5. 22 


2 


73 


28 


20 


46. 9 




1, 2 


74 


28 




47. 0 


8. 21 


1 


83 


28 


0"^ 


51. 9 


4. 59 


o 


71 


31 


27 


40 ^ 




1 


77 


28 


22 


49. 0 




1 


82 


28 


23 


50.2 


"6.'28 


1 


73 


28 


23 


49. 5 


6. 73 


1 


74 


28 


25 


47.9 


9. 81 






26, 28 


26 


47. 3 


7. 50 


1 


77 


23 


23 


47. 2 


12. 50 


1, 2 


71 


25, 26, 28 


27 


46. 7 


11. 36 


2 


72 


28 


23 


40.7 


10 68 


1 


76 


26 


21 


43. 0 


12. 15 










47. 7 


8. 44 










o 


71 


28 


31 


52. 1 


5. 38 


1 


82 


26 


24 


49. 6 




1 


81 


26 


23 


47. 4 


14.51 


1 


76 


26 


21 


44. 4 


12. 46 


1 


77 


26 


27 


50. 6 


9. 90 










48.0 


12. 29 






1 
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Stations in States 
and Territories. 



SErXEMBEU. 



Date. 



NEW YORK. 



Moriches 

South IIarttV»rd . . 

Tort Edward 

Hudson 

Garrison's 

Throg's N'eck 

"WTiite Plains 

Deaf and Pumb ? 

Institution ... 5 
Columbia College 

Ehitbush 

Glasco 

IN^ewburgh 

Minavilie 

Cooperstown 

Gouverneur 

North Hammond. 

Housevillo 

Loyden 

South Trenton . . . 

Cazenovia 

Oneida 

Depauville 

Oswego 

Palermo 

North Volney 

Perry City 

Waterbury 

Nichols 

Newark Valley . . 

Himrods 

Bochoster 

Little Genesee . . . 
> Suspens'n Bridge 
Bulfalo...., 



Averages . 



NEW JERSEY. 



Pateraon 

Newark 

Tyenton 

Bio Grande 

Moorestown 

New Germanto'n 

Keadington 

Haddoniield 

Newfield 

Greenwich 

Vineland 



Averages... 

PENNSYLVANIA. 



Nyces 

HamUnton 

Dyberry 

Fallsington 

Philadelphia 

Germantown 

Horsham 

Plym'th Meeting 

White Hall 

Pactoryville 

Beading 

Parkersville 



20 



14, 15 
20 
20 
6 
20 
13 
5 
7 
20 
19, 20 
£0 
19 
5, 20 
20 
20 
19 
19 
20 
21 



20 
20 
7, 20 
20 
20 
20 
IS 
20 

7 
21 

6 



Deg. 
90 



Date. 



2S, 29 
28 



29 

28 
23 
28, 29 



28 
27, 28 



23 



2^ 
28 
28 
23 
27 
27 
23 
27 
27 
28 

28 
28 
27 

27, 29 
28 

27, 28 
29 



28, 29 
28, 29 
28 
28 
28,29 
28 
29 
27, 28 
58, 30 
29 
28 



28 

27, 28 

28, 29 
28 
28 
23 
23 
29 
29 
28 
29 
29 



45 
39 



Den. 
'61. 3 
C7.2 



G6.2 
65. 2 
05. 9 
63.2 

%7.G 

08.4 
(55. 5 
C5.2 
65.3 
63.9 



61.1 
64. 6 
62.0 
59.5 
62. 1 
61.6 
62.0 
62. 8 
63.1 
61.7 
68:5 
65.0 
61.0 

62. 5 
61.4 
62. 1 

63. 4 
60.4 
63. 2 
65.8 



63.8 



64.8 
64.2 
68.5 
67. G 
65.6 
64.9 
64.7 
65.7 
66.3 
66. 1 
67.3 



66.0 



61.0 
62. 5 
58.8 
66. 3 
68.6 
67. 1 
65.4 
65. 3 
64.4 
61. 3 
66.0 
67.2 



In. 
5. 69 
3. 10 



3. 68 

4. 26 



3. 46 

3. 07 

4. 30 
4. 'JO 



4.05 

5. 30 
6. 12 

6. 25 
5. 2S 



5.14 
6. 95 
3. 65 
3. 80 



3. 90 

3. 06 
5. 11 

4. 75 

7.43 



2. 93 
2.54 
1. 98 

3. 75 
3. 23 
3. 82 



2. 70 



3. 10 
6. 63 



4. 30 

5. 85 
4. 33 
3. 60 
3. 27 



4. 80 
3. 82 



3.65 

4. 83 

5. 19 



1 
1 
1 

1,2 



1 
1 

1, 2 



Deg. 
79 
78 
78 
79 
74 



2 

Q 

1,2 



1,2 

2 



Dale. 



21,26 
28 
28 
27 
26 

22, 23 
26 

31 

27, 31 
30 
26 



27 
27 
27 
27 
27 
27 
31 
27, 31 
27 
27 
31 
27 
27 



Deg. 

30 
27 
20 
29 
25 
31 
26 

33 



35 
24 



15 
16 



27 
23 
30 
23 
27 



21, 31 
31 
21 
26, 30 
26, 27, 30 
27 
27 
27 



1 
1 
1 
2 
2 
7, 9 
1,2 



18 
22 
20 
28 
30 
18 



26 
29 
32 
26 
26 
22 
24 
27 
22 
29 
27 



18 
24 
17 
30 
33 
26 
27 
27 
23 
18 
29 
29 
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Stations in States 
and TciTitoiias. 



Pa. — Continued 



West Chester. . 

Epbrata 

Mount Joy 

Carlisle . .' 

Fountain Dale . 



Tio|a. 



Lewisburg 

Grampian Hills . 

Johnstown 

Franklin 

Connellsvillo 

INew Castle 

Beaver 

CanonsburfT 



Averages.. 

DELAWARE. 

Milford 



Date. 



JIARYLAND. 



Woodlavm 

Annapolis 

St. Inigoea 

Mt. St. Mary's.. 



Averages.,. 

DIST. COLUMBIA. 

"Washington 



VIRGINIA. 



Jobnsto-wii 

Ilampton 

Zuni Station 

Eacon's Castle . . . 

('omoru 

Vienna 

Staimtoii 

Lexinjiton 

I.ync'.bbni'g 

Snowvillo 

iN^car AVytbevilio. 



Averages . 



WEST VIRGINIA. 



Eopmev 

Cabell C. H . 



Averages 

NORTH CAROLINA. 



Kenansvillo. 
Croldsboro. . . 
Mt. Olive . . . 

Oxford 

Chapel Hill . 
Albemarle . . 



8,21 
yi 

7, 20 
21 

1 20,22, 

[ 2:}, 21 

7, 20,21 
20 
19 

20 
25 
10 

^ G, 10, 
\ 20, 24 
10, 21 



SEI'TEMIIEK. 



Date. 



Dag. 



21, 22 

22, 23 



IP 22 
22i 24 
23 
21 
19 
22 



20 
29 
29 
28 

28, 29 



29 
29 
29 
28 
28 

27, 29 

28 29 



85 



Beg. 



Beg. 



70.9 
G6. 8 
60. 1 
G3.8 

G2.0 

G3.3 
59.3 
CO. 9 
62.0 
63.0 
62.0 

03. 2 

63.0 



68.0 



66. 4 
69.3 



In. 
4.83 



1.90 
2.84 



2. 92 

3. 96 
3. 03 

10.19 



10. 80 
5. 6p 



Date. 



3.04 
4.04 



61. 5 2. .^.9 



3, 28 
28 
28 
28 
27 
29 



68.2 


2. 40 


69.6 


2. 20 


70.5 


1.10 


69.2 


3. 08 


71.6 




7Q.2 


3. 29 


68. 8 


3. 71 


64. 1 


3. 84 


67. 4 


4. 73 


66.5 




60.6 


3.' 76' 


61. 5 


4.ao 


67.3 


3. 38 






63.8 


1.80 


66.1 


1. 80 



71.4 

73. 5 
69.5 



74.7 
GO. 5 



1. 35 
5. 10 



2.50 



1,2 
12 

i 
1 



1 
1 
1 

1,9 
9 



Ben. 
74 
70 
CO 
78 
69 



Date. 



• 26 
27 
27 
26 

25, 26 

2(5 

20 
2(5 
26 
27 



1,9 



69 



26, 31 



27 
27, 31 
27, 31 
27 
27, 31 
31 
27, 31 
26 
27 
27 
27 



Beg. 
27 
30 
28 
26 



44. 1 


5. 20 


39. 2 


1.81 


44.0 


2. 28 


43.8 


1.97 


43.3 




44.8 




46.5 


0.40 


43.6 


2.00 


46.1 


5. 61 



48 67. 9 
22 51. 8 



43 
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stations in States 
and Territories. 



N.Cak'a— Cont'd. 

Statesville 

Asheville — (A). 

Do (H). 

Averages 

SOUTH CAROLINA. 

Aiken (C). 

Do (P). 

Tort MiU 

Go■wdeys^^lle 

Averages 

GEORGIA. 



Berne — 
Penfield . 
Atlanta.. 



7,8 
17, 22 
17, 20, 22 



Averages. 

ALABAMA. 



Opelika 

Carlowvillo . 



Moulton 

Greene Springs . 

Havana 

Fisli River 

Mobile 



Averages. 

FLORIDA. 

Fori Orance . . 
Jacksonville . . 

Filatka 

Ocala 



Manatee . 



Ohattahooclieo . 
Averages.. 



TEXAS. 



G-ilmer 

Palestine 

Blue Branch. . 

Xavaca 

Austin. ...... 

Clinton 



Averages. 



Columbus. . 

Paulding . 



Date. 



2,19, 
21,22, 

[ 23 
21,22 



22,23 
20, 22 
22 
22 



17 
13, 23 
J 1,5, 
{ 19, 23 
17,20 
22 
1, 4, 18 
C 18, 21, 
i22,23 



7,8 
26 

14, 15, IC 

8, 9, 14 

8, 10, 
11, 14, 
15, 20, 
25, 27 
16, 20, 23 



2,4 



G 

1, 2, 3, 5 
2 
1,2 



17,18 
18 



SEPTEMBER. 



Date. 



Deg. 

86 

he 

76 



90 



28,29 
28,29 
28, 29 



27, 28 
28 



28 



29, 30 
27 

: 27, 28, 
I 29, 30 
i 2, 4, 
[ 23, 30 

30 



29 



27,28 

28 



1^ 

a 

.9 



Dng. 

38 

36 
34 



Deg. 
65.6 

62.5 

61.7 



71.2 
71.0 
71.2 
73.3 



71.7 



72.1 
71.5 



n.o 



76.1 
73.2 

66.8 

71.1 
71.9 



76.8 



79.0 
78.5 

75.7 
80.3 

81.2 



47 73. 1 5. 70 



In. 
0. 75 



1. 50 



1. 70 
3. 00 



1. 77 



2.52 



4. 50 
1. 60 
2.30 



2. 80 



0. 44 
1. 95 

6.60 

1. 67 
4. 20 



7.00 
6. 13 



2.40 
4.50 



5.01 



71.8 
77.3 
74.9 
77.3 



74.9 



71.7 

73.3 



0. 70 
8.80 
4. 16 
7.85 



5.44 



5. 15 

3. 80 



Date. 



1 

1,2 



12 
22 

5, 12, 22 

11, 21, 28 

1,2,3, 
4, 5, 9, 
10, 11, 
12, 19 

20 



14 
1 

27 
1, 10 

14 
4, 21 



S3 



Beg. 
73 

70 

C3 



Dale. 



27, 23 
28, 31 



85 



27, 31 



30, 31 
31 
27 



31 
31 

28 
17, 18 

31 

31 



31 
24 
16 
23, 24 
24 
24 



Drg. 
22 

21 

24 



36 
'30' 



36 
30 
27 



35 
32 



32 
33 



49 
44 

48 
40 

56 
40 



31 
42 
40 
40 
40 
44 



30 
37 
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Sfcn tions in States 
and Territories. 



Miss.— Cont'd. 



Marion C. H 

Grenada 

Brookliaven 

Near Brookhaven, 

Natchez 



Averages. 

AKKANSAB, 



Helena. , 



TOXNESSEK. 

EUzabetMon 

Tu8culum Colle^^e 
Lookout Homit'n 

Austin. : 

Clarksvillo 

Trenton 

Memphis 



Averages . 



KENTUCKY. 



Pine Grove ... 

Danville 

BJielby City... 

Louisville 

Near Louisville . . 



SEPTEMBER, 



Date. 



: 6,11, 
[ 18, 19 



27 

:18, 22, 
• 23,25 
21 



18 



22 
18, 21 
19 
23 
18 
21 
18 



Deg. 
] 92 



Date. 



a 



22,23 
22 



Averages , 

OHIO. 



Steubenville 

Painesville . „ . . . 

CTjlmoro .' 

Milnersville 

Cleveland 

Wooster 

Smitbville 

GaJlipoIia 

Kolley's Island . . 

Sanduflky 

Koi'tli Fairfield . . 

Gambler 

Westerville 

North Bass Island 
Marion 

Hillsboro 



Toledo 

Bowling Green. .. 

Kenton 

Drbana Univer'ty 

Bethel 

Edg:erton 

iTacksonbnrg 

Mt. Auburn Sem . 
Cinciinati . . (H) . 

Do (P). 

College HiU 



Averages . 



19,20,21 
23 



21 
19 

5 
18 

6 
19 
21 

5 
21 
24 
19, 20 



21 
4, 19 
19, 24 
19, 20 
21, 24 

20 

19,20,24 
19 
19 
19 
18 
24 
5, 19 
23, 24 
25 
19 



27 
27,28 



Beg. 
56 



48 



75.4 



72. 7 
73.3 
71.2 



2.9 



72. 2 



66.5 
67.6 
71.2 
68. 9 
66.1 
69.2 
68.6 



68.3 



66.0 
70.1 



66.9 
68.9 



68.7 



37 
32 
45 
38 
44 
31 
42 
48 
43 
'46 
45 



63. 1 
59. 4 
65.8 



63.9 
56.1 
G4. 8 
66. 0 
67.5 
64.2 
61.5 



62.6 
67.2 
62.5 

64.1 

64.8 
65.2 
67.9 
65.2 
65.5 
62.9 
67.2 
76.6 
67.4 
69.3 
68.0 

65.5 



In. 



o!70 



1.30 
1. 30 



3. 62 
3.82 



2. 49 
3. 29 



3.28 



7. 49 

8. 00 



8. 10 
6. 27 
5. 40 



4. 45 
1.99 
3. 46 
3. 82 



3. 57 
1.75 
3. 93 

3.63 

1. 63 
3. 68 
3. 10 
3. 32 
3.75 

2. 02 
3. 27 
2. 59 

2. 81 

3. 20 
2.50 

3.91 









ci 


P 










o 




















B 




g 






Date. 


m to 


Date. 


o . 

o 


o 












o 


















'P, 








a 




ci 






o 


















Deg. 




Deg. 


Deg. 


In. 


8 


88 


23 


32 


01.1 


3. 6C 


1 


84 


27, 31 


28 


57.3 


3. 75 


X 


83 


28 


36 


CO. 6 


7. 30 


1 


81 


31 


34 


58.3 


4. 62 










58.4 


4.28 










11 


81 


24 


30 


52.7 








8 


78 


27, 28 


22 


50.5 


3.7© 


1 


75 


27 


27 


52.9 


2.70 


2 


77 


27 


27 


53.8 




8 


7G 


26 


24 


50.1 


4.60 


1 


78 


27 


24 


48.2 


2.74 


1 


HI 


27 


24 


52.4 


2.60 


1 


83 


27 


24 


50.4 


3. 99 










51.2 


3.39 










2,8 


76 


27 


17 


40.8 


1.65 


1 


82 


27 


23 


■50.5 


1.82 


1 


75 


27 


19 


46.6 




- 1 




27 


27 


49.2 


1.79 


1 


79 




18 


47.1 


3.16 










48.0 


2. U 












73 


26 


25 


48.0 


0. 59 


2 


71 


25, 26 


28 


44. 6 


6. 09 


2 


SO 


24^ 25 


26 


45.1 


2. 90 


1.2 


74 


25,26,27 


18 


41.9 


0. 00 


■ 8 


74 




24 


44. 0 


2. 66 


8 


80 


25 




40. 3 


l!80 














1 


74 




29 


47. 0 


1. 93 


8 






24 


44. 9 


2. 96 




78 


25 27 










68 


25 


21 


42. '.) 


2! 49 


i 


74 




21 


44. 3 


2. 23 


1, 8 


71 


27 


19 


42. 3 


2. 31 


1,8 


69 


27 


20 


43. 4 


I. 58 


1 


77 


o- 

^'2 




44.3 


81 


8 


78 




10 


44 2 


3 95 


1 


74 


27 


22 


50.' 4 


3! lb 


1 


76 


27 


20 


43.7 


3.89 


8 


75 


25, 27 


20 


44. 7 


2. 00 


1 


76 


27 


20 


45. 6 


2. 31 


15 


89 


24 


26 


51. 7 


2.90 


1,3 


78 


25 


21 


45. 4 


1. 60 


1,2,8 


72 


27 


26 


48.3 


2. 15 


2 


76 




20 


45.8 


2.63 










45.6 


3. 43 
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sKPTE>njii:ii. 










OCTOBER. 






Stations in States 
aud Territories. 


Date. 


p 

'?! 
P\ 


Date. 




3 

0 




Date. 




Date. 




+-I p 
.3 


0 
Pi 




MICHIGAN. 

Monroe City 

Alpena 




20 
1!' 


Dcq. 
70 


27 


Drg. 
42 


t; 

00. I 


In. 
2. 07 
1 . 31 


1 


Dog. 
(iO 
04 


27 


T>cq. 
•il 


41. 9 
43). 0 


la. 

0. 90 

1. 30 


otat'j A;.;r. CdUcuc, 

LitcJilicld 

Coftdwater 

Old Mission 


1 !) 

. li» 

1 R, 20 
J!> 

10 


8(5 
8.") 
8ii 

90 


2? 

28 
27, 28 
22', 20 


33 

30 
40 

37 


03. 3 
02. 2 
Oi. 0 

04. 2 

(; i. 0 


1. 4.3 

2. 03 
2. 19 

:;. (io 


1 


74 


23, 2? 
' 27 


18 
20 
'18 


40. 8 
.39. 3 


1. 72 

2. 78 

2 69 


Grand liapids 


27 


1 


77 


( 24, 2.3 

2r.;27 
( ;u) 

21 




42. 7 




!Northport 


]•) 


82 


27 


37 


01. 2 


7. (Ml 


1 


70 


24 


4S:. 7 


5. OS 


Pleasonton 


1!) 


84 

88 


27 


34 


:.9. 4 


4.13 






31 


20 


39. 7 


5. 25 




1<> 
IS 


9 

20, 27 


40 
37 


08. 1) 
04,4 


1. 40 




7- 










Otsego 


98 


7 




:ri 


30 


44. 9 






] !) 

l;i 


78 
84 




33 
42 


31) 3 
CO. 3 


1 42 




70 
70 




10 


.3.3. 3 
41.8 


2. Gl 












I 2,.,2(i 


















01.9 












41.2 


2. 80 
























INDIANA . 


























Aurora 


20 


91 


28 


30 


07.0 


2. 39 


1 


78 


2 (' 


20 


43. 5 


2. 38 


Vevay 

Moiint Carjnel . . . 


18,23.24 
19,24 
24 


88 
88 
88 


28 
27 

28 


42 
4r) 
37 


00. G 
07.2 
04 8 


3. 03 

4. 13 
1 9.3 


1 

; 


74 




21 
10 
13 


40. 5 
44.4 
43. 2 


2. 97 
2. 80 
1. 50 


Spicelaud 

Laconia 

Columbia City . . . 

Knightstown 

Indianapolis 

Near La Porte — 
Rensselaer 


19 

18,20,23 
19 
10 
4 

19 
''l9 


90 

88 
87 
8(i 
89 
84 

I 


27 

28 
28 
28 
28 
28 
28 
28 


30 
42 
35 
37 
.30 
41 
40 
37 


07. 0 
04.4 

03. 2 
00.0 
03. 0 
03. 0 
03. 9 


1 87 
2'. 34 
1.81 
] . 73 
2. 17 
1. 30 
1 93 
2:03 


] 
1 
1 
1 

1 

1 8 
'1 


'O 
70 
7'* 
7(> 
74 


27 

2.7 27 
23, 27 

20 
2.3, 27 

25 


13 
18 
18 
1() 
20 
18 
17 
15 


42. 9 

40! 0 

4.3. 1 

42. 9 
41. 0 

43. 3 

44. 0 
44.0 


'"2." 32 

1.30 
1.79 
l.CO 
1. 41 
1. 7C 
0. 95 


Merom 


20 


80 


27, 28 
27 

27, 28 

28 


42 


03.4 


2. 33 


1 


70 




17 


44.1 


1. 55 


Keutland 

New Harmony . . . 
Harvoysliurg .... 


19 

C 18, 19 
\ 20, 23 
24 


80 
1 80 
91 


42 
'43 

32 


02.7 
07.5 
00.2 


4. 00 
2. 43 
0. 30 


8 
1 

7,8 


79 
73 
74 


28 
24 


15 
29 
10 


44.5 
40.8 
43.6 


2. 30 
1. 28 
2. 10 












04. 9 


2. 30 










44. 3 


1. 88 


ILLINOIS. 

Chica<io.. 

Near Chicago. . . 

Evanston 

Marengo 

Mattoon 

Louisville... 

Golconda 

lielvidcio 


19 
19 
24 
19 
18, 19 
20, 24 
9 
19 


90 

88 
83 
80 
80 
69 
97 
80 


23 
28 
28 
26 
20 27 
' 28 
3 
23 


42 
40 
43 
34 
42 
34 
42 
34 


07. 3 

03. 7 

04. 1 

00.3 
00. 8 


0. 89 

0. 04 
0. 98 


1, 8 
1, 8 
1 
1 

8 


78 
70 

70 
7() 


25, 27 
25 
25 
25 

24, 25 


li) 
19 
13 
20 


43 8 
43. 0 
42. 0 
38. 5 
45. 5 


1. 10 

0 7'' 
0. 97 


03. 5 
03. 0 
01. 4 


4.30 
0. 80 
2. 59 


1 
7' 


80 
"iO 
70 


24, 25 
27 


15 
10 
13 


43. 9 
3"' ;3 
39. 8 


2. 00 
0. 00 

0! 88 


Sandwich 


18 


88 


20 


34 


01.2 


1. 33 


8 


74 


25 


12 


40. 8 


0. 70 
















1 


83 


23 




49. 7 


1. 18 
















7, 8 


80 


24 


1() 




1. 9 1 


Pana 

"Winnebago 

!Rochelle T 


19, 23 
19 

19, 24 
19 


86 
84 
85 
86 


28 
26 
20 
26 


42 
37 
30 
30 


03. 6 
01. 2 
01.3 


2.15 
3. 85 


8 
8 

7,8 


71 
73 


24, 27 
2.3 


13 
15 
13 


44. 7 
38. 4 
40.2 


1. 33 

0. \-\\ 




03. 7 


0. 67 


8 


78 


24, 25 


17 


42. 8 


0.81 


Tiskiiwa 


19, 24 


82 


26, 28 


34 


0:2. 0 




1 
1 


70 

78 


24 
24, 25 


17 

18 


41. 9 
45. 0 


















8 


78 


24 


13 


40.8 


0. 35 


Peoria 


19 


88 


26 


41 


00.7 


0. 74 


_ 8 


77 


24, 25 


18 


45. 2 


1. 52 




19 
18, 24 
24 
18, 20, 23 
19 
23 


90 
88 


28 
28 


42 
40 


00. 4 




5, 7 


78 


23 


20 


45. 5 






00. 8 


1.90 








'""13" 
27 
10 
11 


'46.'i" 
40. 5 
39. 4 
44.0 


"i.'ss 

1. 87 
1.50 
1. 67 


Dubois 

South Pass. 

Galesburg 

Maiucliester 


91 

88 

m 

90 


28, 29 
27 
20 

20, 27 


42 
43 
39 
1 30 


03. 8 
08. 3 
01. 3 
00. 2 


2. 75 

i.'oo 
1 1.94 


8 
1 


"73' 
73 
80 
79 


25 
23 
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Stations in States 
and Territories. 



Illinois— Cont'd. 



Mt. Sterling . 
Andalusia . . . 

Augusta 

Warsaw 



Avoragea . 



Manitowoc. .. 
PI>Tnouth — 
Hingham . . . 
Milwaukee .. 
Appleton — 

Oeneva 

AVanpacca . . . 
Embarraaa. . 
liocky Run . . 

Madison 

Edgerton 

Baraboo 

^J'ew Lisbon. 



Averages . 



MINNESOTA. 

Ijeaver Bay 

Afton 

St. Paul 

Minneapolirj 

Sitjloy 

Koniska 

I^^ew Ulm 

Madelia 

White Earth.... 



Averages 

IOWA. 

Clinton , 

Wnukon , 

Dubuque 

Monticello ... . . 
Eoweu's Prairie 
l^ort Madison . . 

Guttcnberg 

Mt. Vernon 

Iowa City 

Indepentlence 

Near Independ'ce, 

Waterloo 

Vinton 

Hockford 

Newton 

Iowa Palls 

Amea 

Algona 

West Bend 

Boonesboro 

Mineral llidge . . . 

Pontanello 

Rolf o 

Grant City 

Logan 

Weat Union 



Date. 



AA'eragoa . 



19 
19 
18, 19 
10 



19 
18 
18 
19 
18, 24 
19 
19 



S 



Beg. 

80 
82 
63 
88 



19 

18 
18 
18 

18, 23 
19 
18. 

18, 19 
10 
18 
18 
18 
10 
18 
18 

18 
18 
18, 23 
19 
18 
18 
18 
18 
18 



Date. 



26 
2G, 27 
26 
27 



27 
26 

27, 28 
27 
27 

27, 28 
26 

20, 27 



26 



Defj. 
40 
40 
40 

40 



Deg. 
64.4 
64.0 
64. 6 
63.1 



64.4 



83 

84 

83 

85 

84 

85 

87 

83 

88 

87 

89 

88 

87 

8i 

86 

84 

82 ^ 

86 j 

84 ! 

6o I 

89 I 



S3 
88 



26 
25 
27 
27 
27 
26 
25, 26 
25, 26 



26, 27 

25, 27 
26 

26, 27 
27 
26 
26 
27 
27 
27 
25 
27 
27 
27 
27 
27 
27 

27 
27 
27 



59. 0 
60.0 
61.1 
60.3 
60.8 
61.5 
61.6 
59.7 



In. 
1.30 



1.82 
5. 90 



61.8 
62. C 
61.0 
61.5 



61.0 



54. 9 
60.7 
61.3 
58.9 
59. 9 
55.4 
61.7 
63.6 
55.1 



10. 70 
7. 35 

10. 61 

11. 45 
6. 60 

10.00 
5.70 
6. 60 

18. 51 



59.1 



62.8 
50.1 
62.5 
62.6 
58.4 
03.8 

59. 2 
00.6 
63. 2 

00. 5 
62.3 
63. 1 
62.0 
60: 9 
61.0 

01. 2 

62. 9 

60. 5 

59. 3 
65. 8 
67.3 
61.2 

61. 1 

02. 4 

60. 2 

63. 3 

61.5 



1. 84 
3. 60 



1. 97 
6.93 
3. 88 



2. 68 
3.10 

2. 25 



Date. 



4. 00 



3. 47 

2, 75 
2. 95 
2. 76 



4. 95 
3. 03 



0. 10 
9. 76 
5. 00 



5. 30 
14. 40 

6. 00 

"o.'so' 

7. 10 



5.51 



5,6 
7 

6,7 

0,7 
0 

6,7 
6 

5,6 



Deg. 
72 
75 
73 

80 



a 



Deg. 
18 
20 
16 



26 
26 
24 
2G 
25 
24, 26 
26 
26 



20 
16 
16 
2U 
20 
12 
18 
14 
12 
17 
18 
18 
14 



15 
15 
17 
12 
11 
9 
16 
13 
10 



12 
10 
20 
16 
14 
16 
8 
16 
16 
12 



23, 24 

24, 26 



14 

18 
18 
12 
20 

10 
12 
13 
13 
13 
12 
8 
12 
13 



2. 30 
0. 63 
0. 80 
0. 30 
0. 80 



40.7 
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Stations in States 
and Territorieg. 



IIISSOURI. 



St. Louis 

Allentomi 

Hematite 

Kolla 

jeflfersou City. . . 

Keytesville 

Hermitage 

Bolivar 

HarrisonTille 

St. Joseph 

Oregon 



Hi 
12, 24 
5, 11, 17 
18 



Averages . 



Atcliison 

LeaTenwortli — 

Olathe 

Paola 

Baxter Spring 

Lawrence 

Holton 

Keosho Falls 

Leroy 

State A.gr.College. 

Council Grove 

Crawfordsvillo... 



Averages — 

NEBRASKA. 

Cmalia Mission. . . 

Elkhom 

De Soto.. 

Fontanelle 

Bellevue 

Glendale 

Nebraska City ... 



Averages . 



UTAH TEKRrrOTlY, 

Coalvillo- 

CALIFORNIA. 

Monterey 

Watson villu . .-- 

S'^acavillo 

Stoaey Point 



Averages . 



MONTANA TKR. 

Deer Lodge City . 

WASHING row TKR. 

Port Angeles 



Date. 



19 
18, 24 

18, 24 



10, 11 



4,18 
C 3,17 
1 18, 23 
1 

17 
1 
17 
3 



BEFTEMBEB. 



Date. 



Deg. 

80 
91 

88 
86 



85 



1 

3,17 
3, 17,18 



L7, 18, 2: 
18 
10, 18 
23 
3,18 
18, 23 



1,17 



83 



94 
99 
96 
101 



3,0 I 



26 



28 
27, 28 



27 

27 

27 
27 
25, 27 
27 



25, 2G 
27 
27 

25, 27 
27 
2G 



25, 26 



Deg. 
45 

36 
33 
39 



42 



50 



I>eg. 
67.3 
65.7 
66.2 
64.9 



65.4 
64.3 



65.0 



64. 7 

64.1 

65.0 
66.0 
72.2 
59.9 
65. 5 



68.0 
61.9 
67.0 



60.6 
61.5 
60.4 
63.1 
63.5 
62.0 



61.9 



62.9 
65.4 
72.0 
72.1 



67.9 



55.9 



In. 
1. 74 

1. 60 

2. 40 
2.31 



4. 50 
1.72 
1. 20 
3. 55 



3. 28 



2. 48 



4. 50 

5.30 
4.00 

3. 70 

4. 45 



5. 29 
1.83 
5. 70 



7. 83 
9.' 74" 



4. 60 
5.20 
6. 05 



6. 68 



0. 02 
0. 20 



0.21 



0. 10 



Date. 



3 

7, 13 



05 



Deg. 
77 

S6 
79 
73 
72 
76 
79 
76 
76 
79 
85 



Date. 



23, 26 
20 



20 
23, 25 
23 
26 
26 
24, 20 
23 
20 
23, 36 



23 
24, 26 

23 
23, 24 

24 

23 



28 
13, 14 
30 



I- 



Deg. 
26 
14 
14 
18 
19 
17 
12 
24 
20 
23 
16 



12 
15 
24 
16 
11 
12 
18 
14 
24 
20 



20 
10 
10 
16 
19 
10 
19 
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NOVEilCE?.. 


DECEMBEll. 






rt 
f-i 
o 

£^ 




c3 
(-1 
o 








c3 

0 






<p 

B 


lelted 


Stations iii States 




f3 


















H 


a 


0,Ttfl T'PTT'I+nTlPQ 




CJ . 
-(-> o 




s . 

-M CI 








« . 




0 . 

0 


GJ 


^ 




Date. 




Date. 




3 




Date. 




Date. 




Ch 

S 






































S 
'S 


c3 
a 






s 




s 


can t 


.9 




























MAINE. 






























Beg. 






Beg. 


Jn. 




Beg. 




Beq. 


Beg. 


In. 


Honlton 


21 




26, 29 


11 


31.2 


1. 32 


07 


44 


0,9 


—15 


20.6 


5. 10 


Steuben 


4,0 


56 


19, 20 


17 


33.6 


5. 50 




52 


4 




27. 9 


8.38 


"Williamsburg 


i 


50 


26 


12 


28.8 


3. 50 


1 


40 


15 


— 7 


20.9 


0. 05 


"West Waterville. 


4 


58 


26 


10 


34, 0 


3. 41 


17 


45 


9 


— 4 


25. 4 


5. 18 




4 


50 


20 


20 


34. 6 


3. 10 


1 


49 


10 


— 7 


25.3 


4. 74 




4 


70 


11,20 


15 


33.4 


4. 91 


11 


53 


10 


—11 


23.9 


4. 10 




4 


CI 


20 


10 


31.9 


4. 45 


1 


45 


« ]0 


— 10 


23.7 


4. 25 




4 


63 


20 


16 


32.0 


4.20 


1 


48 


9 


0 


25.7 


2.93 


Comishville 


4 


63 


10 


18 


33.2 


4.20 


1 


50 


4 


5 


27.3 


0. 21 












37.6 


3. 84 










24.7 


5.22 
























NEW HAMPSnmE. 
























-^1 : 


Stratford 


4 


60 


20 


8 


28. 6 


2. 93 




44 


10 




21. 3 


4. 58 


"Whitefield 


4 


59 


20 


11 


29. 2 


1. 04 


1 


44 


8 


— 24 


21.9 


2. 63 








26 


9 






11 


41 


10 


— 14 








4 


60 


25, 26 


9 


31. 3 


4. 15 


1 


43 


9 


— 20 


23.0 


5. 63 




4 


68 


20 


15 


34. 0 




I 


50 


8 


— 15 


26. 5 




trolistown L enter. 


•* 


C3 


10 


18 


35. 1 


2. 84 


17 


44 


8 


6 


28. 1 


2. 76 












31. 6 


2. 74 










24 2 


3. 90 




















VERMONT. 


























Lnnenburoj . . 


5 


56 


20 


13 


30.5 


2.00 


1 


40 


8 


—12 


00 Q 


3. 03 


North Craftsbury. 


4 


64 


20 


6 


27.6 


1.53 


20 


40 


8 


~ 5 


20. 2 


4. 19 


East Bethel 


4 


50 


25, 20 


9 


30.3 


2. 04 


1 


47 


8 


—13 


24, 8 


2. 69 


Woodstock 


4 


57 


20 


7 


30.0 


2. 29 


1 


43 


8 


—18 


22. 4 


2. 94 


Near St Albans.. 


4 


60 


24 


8 


29. 9 





22 


44 


8 


— 8 


22 4 




"West Charlotte.. 


5 


. CO 


25 


19 


34. 7 


1. 53 


26 


44 


8 


0 


26 1 


"4." 05 




4 


56 


25, 26 


18 


35.0 


1.30 


1 


45 


8 


— 1 


27. 5 


3. 45 




4 


58 


05, 26 


18 


33.9 


1. 49 


1 


42 


8 


0 


29. 1 


4. 67 




4 


58 


26 


15 


32. 7 


1. 20 


1 


45 


8 


— 9 


25. 9 


C. 92 














28 


40 


8 


— 8 


25.5 


4.00 


































31.6 


1. 67 










24.6 


3. 99 




















MASSACHUSETTS. 






























66 


10 


23 


40.3 


1. 55 


28 


53 


8 


4 


32. 5 


3.25 


Topsfield 


4 


64 


10 


16 


3G.2 


1. 73 


1 


49 


10 


— 3 


28. 0 


6. 66 


Newbury 


4 


00 


16 


16 


36.5 




17 


50 


]0 


0 


29.0 






4 


64 


10 


14 


34.8 


2. 34 


1 


51 


10 


— 6 


28.2 


4.21 


Georgetown 


4 


63 


10 


17 


36. 0 


2. 85 


26 


50 


10 


2 


29.7 


5. 10 




4 


72 


10 


18 


4l!l 


2! 02 


17 


62 


4, 10 


3 


34.4 


4. 98 






76 


10 


21 


40. 1 






53 


10 


4 


31. 5 




North Billerica. 


5 


70 


10 


16 


36! 9 





12, 27 


48 


10 


— 9 


28.8 




"West Newton 

Worcester 






















30.6 




4 


69 


10 


18 


33.0 


2. 43 


1 


40 


4, 10 


7 


29.7 


5.25 




4 


60 


16 


13 


35. 4 


2.51 


22 


50 


10 


0 


28.1 


2, 60 


Xjimenburg 


4 


05 


10 


15 


35.6 


1. 35 


22, 27 


47 


8 


5 


29. 1 


.5, 15 


Amherst 


4 


57 


20 


17 


35. 9 


2. 59 


22,30 


43 


9 


— 8 


27.5 


4. 96 


Richmond 


4 


€2 


27 


14 


31. 5 


4. 30 


27 


47 


9 


Q 


26.5 


4.10 


Williams College . 


4 


CO 


26 


13 


34! 1 




22, 20 


45 


8 


— 2 


27.2 


4. 40 


Hinsdale 


4 


60 


25, 26 


10 


30.7 


2.' 45 


27 


50 


7 


1 


25.1 


2. 87 












36.0 


2. 37 










29.1 


4, 46 


























CONNECTICUT. 


























Columbia 


4 


76 


25, 26 


22 


38.2 


2. 43 


22 


52 


9 


4 


31.9 


5. 76 


Middletown 


4 


63 


20 


18 


36.9 


3. 06 


1,22 


50 


10 




29.2 


5. 80 


Colebrook 


4 


67 


26 


12 


33.2 


4. 03 


27 


43 


10 


3 


20.7 


4. 15 


Brookfield 


20 


60 


26 


25 


39.6 


5. 60 


27 


52 


8 


0 


32.5 


7,30 












37.0 


3. 78 










30.1 


5.75 
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NOVEilEEK. 


DECEMIiEn. 


Strrtions in States 
and Territories. 


Date. 


c3 
U 
O 
ft 

a 

o . 


Date. 


Minimum tempera- 
ture. 


Mean temperature. 


0 

a 
p 


Date. 


1 Maximum tempera- 
ture. 


Date. 


rt 
0 
Ph 

g 

0 . 

P P 
_P 

;^ 


Mean temperature. 


Rain and melted 
enow. 


NEW YOKK. 

Moriches 




Deq. 
G4 


19 


25 


Beg. 
42.0 


In. 
4.91 


11 


Deg. 
57 


10 


Beg. 
7 


Beg. 
37. 1 


In. 
5. 39 


South Hartford . . 


4 
4 


G4 
GO 


26 
26 
1 


14 
17 


35. C 
36.8 


2. 50 
0. C5 


17 
17 


4G 
51 


8 
10 


— 4 
4 


27. 9 
32. 1 


4. 10 


Hudson 


4 


05 


24 


38.5 


2. 72 


1 


50 


10, 15 
10 


12 


31.5 


5. 11 


Cj fiiris on ' s 


4 


57 


26 


22 


30.1 


4. 27 




53 


10 


32.8 


4. 43 


Tliro*'"'s ^N'cclt 
White Plains 

Columbia Collefjc 
Ivut*^er's ITcm (Jol 
FlatLush 


4 


60 
64 


25, 26 
25, 26 
25 
25, 26 
25 
25 


24 


40. 5 
30.7 










4 


23 




12 


48 


10 


12 


32.6 




17 
4 
4 
4 


59 
GO 
62 

58 


27 
26 
26 
26 


40.7 
37.3 
40.6 
41. 5 




3. 25 
3. 23 
3. 45 
3. 00 


28 
4 


55 
53 
00 
50 


7 

7 
7 


16 
14 
16 
15 


34.6 
36.0 
36.3 
32.2 


5. 79 

6. 50 
4. 15 
3. 74 


Glasco 


4 


50 
02 


26 
23 


•13 
26 


35. 8 
39.6 


4. 10 

2. 10 














4 




49 






32.0 


3.30 


li'l in av ill e 


4 


58 


25 


7 


33. 6 


2. 75 


oT 


40 


7 


Q 


26.2 


3. 70 


(JooperstoTvn 
GrOuverneur 


5 


59 


2.) 

25 


6 

— 3 


33. 1 
29. 9 


1. 91 

3. 85 




49 
44 


7 
7 


— 2 

— 4 


27.0 
26.6 


3. GO 
2.68 


l^orth Hammond. 


4 
4 


05 
04 


25 
25 


4 
9 


32.9 
30. G 


3. 77 

4. 92 


11 

27 


43 
49 


7 


— 4 

2 


23.5 
25.8 


4. CO 
3. C8 




4 


59 


24 


13 


28.5 


4. 90 




42 






23.8 


7. 70 


South 'i'renton 
Cazenovia 


4 


64 
04 


25 


6 
5 


32.0 
32. 3 


0. Gl 


10 
27 


41 

40 


0 


G 


27.3 
28.9 


4. 10 


Oneida 


4 


07 


25 


8 


35.0 


8, 90 


22 


43 


6, 7 
7 


12 


30.0 


4.82 


DepauvillG 


4 


63 


2o 


6 


32.4 


5. 42 


26 


47 


1 


27. 5 


4.38 


OswejTo 


4 


02 


25 


15 


35. 4 


2. 93 


10 


49 




13 


30.7 


i'co 


Palermo 


4 


00 


25 


5 


32. 2 


3. 10 


2() 


45 


7 


5 


27.1 


3.98 


^N'ort'li "V olnc^^- - - . 

Waterbury 

2*richols 


4 


05 
GG 
01 


25 


11 


34.3 
34.9 


20 


47 


7 


8 


28. 9 




4 


25 


8 




20 


44 


3 


9 


28. C 




4 


25 


6 




22 


48 


7 


11 


30.2 




Newark Yalley . . 
Himrods 


4 
4 


05 
72 


25 
25, 26 


0 


34.1 
34. 3 


2. 70 
4. 94 




43 


10 
7 


0 
11 


28.9 
28. 6 


"3." 20 
3. 38 


Kocjiestor 


4 


GG 


24 




30. 3 


3. 58 


22 


49 


7 


14 


32^2 


2! 92 


SuspGDsioii l>ri'*^c 
Buffalo 


4 
11 
4 


CO 

63 


25 
25 


16 
16 


30. 3 
36. 7 
35. 2 


3. 00 


16 


46' 

4ai 


7 
7 


14 


28. 1 
32.0 


2 50 


08 


25 


3. 25 


i 


50 


7 


13 


31. 2 


3. 09 






























35. 4 


3. 73 










29. 9 


4.28 




















NEW JERSEr. 


























Paterson 


4 


CI 


26 


24 


38. 2 


4. 00 


22 


rr 


10 


7 


M. 0 


0. 9 b 


Newark 


4 


00 
58 
59 




25 


38. 9 


3. 09 


1 


49 


10 


10 


33. 2 


5. 44 


New Brunswick . . 
Trenton 


30 
4 


25 


24 
25 


35 8 
41! 9 


3.11 

4 22 


22 
10 


56 


10 
10 


7 
•10 


3.3. 5 
37! 3 


4. 21 

e! 37 


14io Grande 


3 


02 


26 


21 


40. 3 


4! 13 


31 


56 


4 


15 






Moorestown 

New G ermantowii 
Lesser Cjoss ll'ds 
Haddonfield 


4, 30 
4 
4 


59 
02 
00 
59 


25 
25 
22, 25 


23 
21 
22 
24 


38.6 
36.4 
40. 1 
38. 5 


3. 7-5 
3. 24 


22 
"1 

22 


58 
57 
52 


10 
10 
10 


7 
6 


31! 2 

31. 6 

32. 7 


4.54 

4. 56 


30 


3. 87 


23 


57 


10 


6 


34.7 


4. 81 


Newfield 


,j 
4 


66 


C 10, 24 


1 22 


33.3 




22 


00 


10 


5 


35.5 




Cireenwi cn 


58 


\ 25, 28 
25 


26 


40.1 


3.43 


16 


54 


7 


14 


37.2 


4. 21 




4 


03 


1 


20 


39.0 


4. 42 


22 


58 


7 


8 


35. 9 


4. 88 


































38.8 


3. 73 










34.6 


5. 1] 
























PENNSYLVANIA. 


























Nyces 


4 


58 


19, 25 


14 


32.3 


3. 51 


11 


48 


9 


— 9 


28.7 


4. 96 


Hiimlinton 




GO 


24 


21 


36.7 


3. 40 


12 


47 


10 


6 


30.9 


3. 95 




4 


C7 


25 


13 


33.2 


2. 86 


11 


48 


10 


0 


27.6 


■ 4.50 


Fallsinjiton 


4 


57 


25 


25 


39.0 


3. 70 


22 


56 


10 


8 


35.0 


5. 20 




30 


53 


25 


30 


41.3 


3.20 


22 


56 




18 


37.7 


4.35 


Germantown (W.) . 
Do (T). 


30 

5 


59 
53 


10, 25 


24 


38.0 
41.7 


22 


53 


7 


11 


34.2 




29 




22 


56 


7, 10 


15. 


34.7 


9. CO 


Horsham 


4 


00 


25 


25 


37.6 


4. 50 


22 


55 


10 


8 


.33.0 


5.45 


Plym'th Meeting 
White Hall 


4 
5 


60 
58 
61 


13,25.26 
19 


26 
22 


38.1 
37.2 


4. 06 


2^ 
28 


55 
49 


10 
10 


3 
1 


34.0 
32. 8 


5. 55 


ractoryville 


4 


25 


13 


31.1 


2.41 


22 


48 


10 


3 


28.7 


4. 82 
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Mcteorolocjjj of 18G9 — Contiuued. 



Stations in Sfc.ites 
and Territories. 


SOVESIBER. 


DECEMBER.* 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tompera- 


9 


Mean terapcratuue. 


0 

ITS 0 

a 
"3 


Date. 


Maxicuim tempera- 
ture. 


Date. 


s 

p 

-2 p 


" Mean temperature. 


0 

a 

0 

rt ti 
"cS 


Pa.— Cont'd. 


































Beg. 




Deq. 


Beg. 


In. 






Bcq. 






Beg. 


In. 


Reading 


5 


Gl 


25 




27 


40.2 


1. 81 


22, 


23 


51 


10 


11 


36.3 


5. 44 


Parkersville 


r 


CO 


26 




24 


38. 2 


4. 05 






56 


10 


8 


34. 5 


4. 30 


"West Chester 


4 


CO 


25 




24 


37.3 


3. 65 




22 


53 




10 


33.9 


4. 98 


Ephrata 

Mount Joy 


• 4 


66 






26 


40. 5 


3. 19 




22 


50 


10 


8 


35. 8 


5. 87 


4 


59 


"1 




26 


38. 3 






31 


55 


10 


10 


36.9 




Harrisburg 


5 


61 


8, 22 




30 


40. 3 


2. 22 




1 


56 


7 


18 


37.2 


6. 98 


Carlisle 


4 5 


60 


00 05 




26 


38. 7 


2 70 




31 


51 


10 


12 


34.2 


8. 10 


Fountain Dale . . . 


'4 


58 


25 




23 


36. 2 


2. 72 


16 


31 


47 


7 


18 


33. 0 


a 53 


Tioga 


4 


66 


25 




10 


35. 1 


2. 90 


12, 


22 


46 




0 


29.7 


4. 20 


Lewisburg 


4 


50 


22 




21 


35. 1 


2! 57 




16 


44 


10 


4 


29. 7 


3.' 25 


Grampian Hills . . 




66 


22 25 




4 


28.3 


3. 27 




11 


40 




2 


26. 1 


4. 95 


Johnstown 


4 


64 


25 




11 


33.5 


4! 07 




11 


47 


25 


10 


31.3 


4. 47 


Franklin 


4 


67 


22 




10 


33.5 


4. 52 




26 


49 


7 


4 


31.5 


4. 12 


Connellsville .• 


4 




25 




10 


34 7 










9 


10 


33 2 




Brownsville 


^ 


63 


25 




20 


39! 1 






22 


58 


36'. 8 




Kew Castle 


4 


61 


25 




15 


34.3 






27 


50 


7 


11 


31.8 




Beaver.. 


4 


65 


11,25 




23 


37. 9 


4. 20 




11 


52 


7 


16 


36. 0 


4.80 


Canonsburg 


4 


09 


25 




16 


36.1 


2. 35 




11 


64 


7 


8 


34.3 


2.32 














36. 8 


3. 28 












36.1 


5.24 


























DELAWAr,E. 
































4, 30 


C2 






^3 


39.1 




3.50 




22 


62 


7 


16 


33.0 


4. 30 


MARYLi\JSrD. 






























"Wood! awn 




62 






24 


38. 3 


4. 20 


12 


31 


56 






34. 8 


6 00 


Annapolis 


4,5,30 


60 


12,22.25 




2.5 


42 8 


3. 51 




"2 


58 


7 


17 


40. 2 


G. 15 






6»> 


24 






42 3 






22 


61 


(J 


23 


47. 2 




Frederick 


5 


62 


~8 




29 


41. 6 


LDO 






62 


10 


23 


38. 7 


"6.31 


Mt. St. Mary's --. 


5 


59 


25 




25 


37. 3 


2. 83 




31 


50 


3 


19 


33.8 


7. 49 














40.5 


3 m 












38.9 


6. 49 


DIST. COLUafBIA. 














:„ 

















"Washington 


5, 30 


58 


( 8,12, 
X 22, 25 


\ 


29 


40. 7 


1. 68 




12 


58 


7 


24 


38.7 


5. 21 


VIllGINIA. 






























Johnsontown 


4 


64 


26 




27 


43. 4 


2. 25 


1, 12 


22 


60 


4 


23 


43.4 


2. 55 


Hampton 

Zuni Station 


17 


64 






27 


43.5 


T. 20 




12 


61 


4 


24 


42.5 


3. 55 


17 


G(! 


12 




26 


42. 1 


1. 42 




2J 


63 


10 


24 


44. 4 


4. 53 


Bacon's Castle . . . 


."3, 17 


G.l 






24 


43. 3 








64 






43.5 




Comorn 


5 


65 


8, 22, 25 




28 


41.7 


1. 81 




"l 


• 68 


4 


23 


39.8 


2. 90 


Vienna 


5 


66 


22, 28 




27 


41.2 


1. 50 




31 


57 


S 3, 4, 7, 
\ i), 24 


\ 25 


38.5 


7. 10 


Piedmont 


5 


63 


9, 22 




23 


41.9 






12 


58 


24 


16 


36. 4 




Piedmont Stat'u . 


5 


G2 


16 




22 


38.5 


L 80 




12 


64 


10 


18 


35.8 


G. 40 


Staunton 


4 


63 


8 




28 


40.2 


1. 06 




11 


56 


9, 24 


21 


37.4 


5. 13 


Lexington 


4 


70 


12, 22 




20 


40.8 


1.38 


1,11 


12 


60 


9, 24 


16 


39.1 


5. 47 


Lynchburg 


4, 5, 50 


61 


22 




29 


43.4 






12 


58 


24 


27 


41.2 




Snowvillo 

Near "Wytheville. 


! 3 
1 


68 
65 


25 
25 




13 
18 


35.8 
36.3 


3.' 37 

i.eo 


1, 11 


22 
12 


50 
53 


9, 24 
24 


10 
13 


33.3 
34.0 


8. 70 
4. 10 


40.9 


1.74 


39.2 


5. 07 


WEST VIIiGINIA. 


i 
1 








11 

27 

12 


60 
56 

72 


24 
24,29 

S 8,9, 
i 10, 11 


11 
24 

} 28 






34.5 
37.2 




CabeU G. H 

NORTH CAROLINA. 

Eenansvillo 


i ^ 

1 30 


54 
70 


14 
8 


33 
' 26 


40.2 


2. 30 


1. 30 


47.2 




49.7 
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Station 3 in States 
and Territories. 



3s. Car* A— Cont'd, 



Goldsljcro . . 
Mt. Oiivo . . . 

Oxford 

Chapel Hill . 
Albemarle . . 
Statesville . . 
JTlalieville . . . 
Do 



Date. 



Averages. 



SOUTH CAROLINA. 

Aiken 

Gow^deysville . . . 



Atierages. 



Eeme 

Penfield . 
Atlanta.. 



Averages. 



ALABAJIA. 



Opelika 

Carlowville . . . 

Moulton 

Greene Springs 

Havana 

Fish River 

Mobil© 



Averages . 



Port Oran<?e. 
Jacksonville . 
Pnatka 



Ocala - . 

Manatee. . 

Chattahooclieo. .. 

Averages . . . 



TEXAS. 



Gilmer 

Palestine 

Houston 

Blue Bran ell - 

Lavaca 

Austin 

Clinton 



IG 
IG, 30 

IG 
f), 12, 
15, 10 

29 

28 



Date. 



Deq. 
74 
Gi 



Averages . 

LOUISIANA. 

Benton...... . 



15 
4, 15 
t,l4,21 
2,4 



1,22 
1 



21 
20 
1,20 
20 
21 
21 
1, 7 



17 
24 
16, 17 
17, 24 
17 
24 
17 



21, 24 



Beg. 
27 
24 



Deg. 
47.4 
44.4 



51.4 
41.0 
38.3 
40.7 
41.4 



44.0 



47.4 
47.5 



47. i 



51.1 
48.5 
45.3 



52. G 
48.1 

46.8 
.W.G 

53.0 

55." 4 



GO. 8 
58. 5 
60.1 

G8.0 

ca.8 



3. 15 
2.00 



4. 00 
3. 00 
2. 30 



2. 76 
3. 85 



3.31 



0. 75 
4. 45 
G. 03 



4. 19 
5. 93 
4. 83 
5.10 
4. 30 
3.00 
3. 32 



4. 37 



1.C5 
06 



C2.4 



58. 3 
63.5 
C5.2 
64.6 
66.6 
62.5 
66.9 



63.9 



Date. 



1, 12, 28 
2 

12. 22 
1 

1, 12 



l.GO 

0. 40 

1. 54 
0. 25 



22 



12 
1,12 



13 
12 
11,14 
12, 13 
11, 13 



Date. 



21 



1. 23 



7 
10 
19,31 
10 
9 
10 
9,10 



Deg. 
69 
82 
02 
75 
63 



4,10 
31 

TO 

9 



Deg, 



28 
14 



15 
14 



19 
10 
19, 23, 31 



23 



19, 31 
21 



27 
27 
23 



27 
23 
26 
25 
26 



33 
34 
34 

26 

43 

32 



28 
19 
20 



METEOROLOGY OF 1869. 
Meteorology of 1889— Continued. 



683 





NOVEMBER. 


DECEMBEE. 










O 
Ph 


6 


a 










d 




stations in States 




g 








1 




P 




s 






End Territories. 










S-l 

a 




Date. 




Date. 










Dale 


s S 


Date. 




temp 


i i 




3 




0 
s p 






g 




g 

s 


c3 


B 










c3 
0 






























Mississn'Pi. 






















Deg. 


In. 








Deg. 




In. 










4 




20 


29 


49. 5 


5. 65 


14 


61 




24 


43.7 


5. 73 


Marion C. H 


26 


82 


18 


30 


56. 2 


5. 70 


12 


76 


15, 29 


24 


49.8 


5. 20 




5 


78 


11 


34 


55. 1 


















4 


76 


21 


27 


51.6 


5. 15 


10,11,31 


60 


23 


20 


44.6 


7.40 


Near Brookliaven. 


4 


75 


1,25 


38 


59.2 


5. 40 


10, 12 


70 


22 


25 


50.5 


8.50 


Natchez 


4 29 


72 


20 24 


32 


50. 9 


6. 04 


■ 10,11 


66 


23 


24 


47.7 


8. 54 












53.8 


5. 59 










47.3 


7. 07 




























ARKANSAS. 




























29 


72 


20 




50. 0 






63 


23 


20 


43. 7 




TENNESSEE. 


























Elizabethton 


3 




S 1,8,21 
I 22, 25 




41. 7 


2 73 


27 


60 


9 


16 


37. 7 


3. 60 


TtiscTilum CoUoge 
Lookout Mount'n. 


30 


68 


8 


24 


41.8 


1. 50 


13 26 


52 


24 


24 


37. 5 


3. 40 




72 


20 


29 


45. 6 






61 


23 


19 


40! 7 




4, 29 


70 


23 


26 


43. 7 


J. 17 




62 


23 


20 


38. 8 


3. 94 




4 


73 


18 


23 


42. 7 


3. 40 


11 


57 


03 24 


23 


37. 5 


4. 14 




4, 26 


70 


7 


27 


47. 0 


5.50 


7 


62 


"''24 


21 


41." 4 


5! 30 


Memptifl 


4 


72 


21 


26 




4. 84 


11 


57 


23 


20 


39.6 


4.68 




4 


69 


1 , 25 




42^3 


3. 00 






j) 


23 


39. 3 


4. 30 












43.9 


3. 73 










39.1 


4. 19 


KEas'TUCKY. 




























4 


70 


8 


18 


39. 1 


4. 09 


4 


56 


24 


18 


36. 0 


3. Bd 




3,4 


74 


8 


25 


45. 5 


2. 13 


4, 31 


55 


24 


20 


39. 8 
37. 2 


3. 18 


Shelby tity 


4 


70 


8, 15 


22 


40. 9 


3. 20 




53 


24 


19 


3. 28 




4 




15 


27 


42. 5 


4. 81 


11 


57 


20, 22 


28 


39. 7 


1. 63 


Near Louisvillo . . 


4 


71 


11, 15 


21 


40. 7 


5. 95 


11 


54 


23 




36.1 


2. 88 












41. 7 


4. 04 










37 8 


2. 96 


. OHIO. 




























4 


59 


8, 11 


23 


37. 3 


2. 71 


22 


54 


7 


15 


35. 7 


3. 32 
















11 


47 


3, 21 


20 


31. 9 


3. 33 
















27 


50 


3, 7 


16 


34. 0 


6. 10 


Milnersville 


4 


64 


7, 8 


14 


35. 1 


3. 20 


11 


5.3 


7 


5 


32. 1 




Cleveland 


3 


70 


24, 25 


17 


35.0 


3.58 


11 


4-:) 


20 


19 


3 2. 4 


3. 08 




3 


72 


11 


17 


35.9 


2. 87 














Gallipolis 


4 


73 


S 2,8, 
i 25, 23 




38. 3 


3 90 


4, 27 




9, 24 


18 


35.9 


2. 81 


KeUoy's Island. . . 
Sandusky 


3, 4 


60 


7, 21 


26 


36.5 


3.55 


11,15,31 


42 


3 


19 


32. 3 


1.99 


3 


67 


25 


22 


36.4 


4. 26 


11 


47 


3, 20 


18 


33. 6 


2. 46 


North Fairfield . . 


4 


64 


25 


18 


3.5. 6 


4. 52 


11 


48 


3 


16 


32. 5 


3. 69 


Westerville. . .. . . 


4 


67 


11 


19 


36.3 


4. 22 


31 


50 


20 


JO 


33. 9 


3. 06 
















11 


62 


3, 18 


20 


33. 4 


5. 11 


North Bass Island 




63 




23 


36.5 


4. 87 


31 


45 


;? 


17 


31. 5 


2. 42 


IMarion 


4 


66 


11 


17 


34.1 


4! 95 


26 


43 


3 


J 2 


31.1 


3. 60 


Hillsboro 


4 


65 


8 


20 


36.3 


4.43 


11 


50 


:j 


19 


32. 6 


2. 93 


Toledo 


3 


70 


24 


16 


34.8 


4. 56 


15, 31 


45 




13 


31. 4 


2. 46 


Bowling Green. . . 


3 


72 


24 


6 


35.5 


6. 45 


31 


48 




10 


32.4 


2. 05 


Kenton 


4 


69 


8 


19 


39.5 


3. 04 


26 


54 


23 


19 


38. 0 


3. 63 




3,4 


67 


11 


16 


34.5 


4.21 


26 


49 


3 


15 


31. 5 


3. 12 


Bethel 


4 


69 


8,15 


22 


36.0 


3. 88 


11 


52 


24 


18 


43. 0 


2. a) 


Jacksonhurg 


3 


68 


15 


20 


37.3 


4. 04 


26 


47 


3 


to 


33. 3 


3. 81 


Mb. Auburn Inst. 


30 


57 


28 


26 


38.2 


3. 96 


11 


52 


3, 20, 24 




34.7 


3. 70 


Cincinnati- . - (H) . 


4 


71 


28 


23 


38.6 


3. 30 


15 


52 


3,24 


20 


34. 6 


2. 4(> 


Do (P). 


4 


70 


15 


26 


41.0 


3. 16 


12, 15 


51 


20, 24 


20 


33.6 


3. 50 


College Hill 


4 


70 


15i 28 


22 


38.5 


2. 89 


11 


48 


3 


19 


32.7 


5. 03 












36.7 


3. 91 










34.1 


3. 38 
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Stations in States 
and Tcrritoiies. 



KOVEMBER. 



Date. 



Date. 



Date. 



Date. 



Monroe City . . 
Adrian ....... 

Alpena 

State Ag'l College 

Litchfield 

Coldwater . . . 
Grand Ilapida. 

Northport 

Pleasauton 



Muskegon . 



Otsego 

Copper Falls. 

Ontonagon 

Homestead. .. 



Arerages. 



INDIANA. 



Aurora 

Vevay 

Mount Carmel . 

Muncie 

Spioeland 

Laconia 

Columbia City . 
KnightstoAVTi . . 
Indianapolis . . . 
Bloomington . . . 

La Porte 

Eensselaor 

Lafayette 

Merom 

Kentland 

New Harmony. 
Harveysburg". . 

Averages. . 



JLLIXOLS. 



CMcago 

K^ar Cliicago . 
E vanston ..... 

Marengo 

Mattoon 

Aurora 

Louisville 

Golconda 

Eelvidero 

Sandwich 

Ottawa 

Decatur 



Pana 

Winnebago .-v. 

jRoclielle 

"Wyanet 

Tiskilwa 

HenneiJin 

Peoria 

Springfield 

Dubois 

Waterloo 

Gales burg 

Manchester 



4 
4 

:j 

3 
4 

:{ 

2,4 
3,4 
3 
3 



2, 4 
3 



2,3 



Deg. 

68 
69 
58 
71 
G5 
66 
69 
66 
58 

G8 

60 
68 
60 



15 
15 

21, 23 

15, 24 
15 

15, 18 
24 
28 

15, 28 
15 
28 

14, 25, 2i 



24 
23 

7 
24 
24 
24. 
21 

7 
24 



25" 

21,23 
24 



Deg. 
10 
0 
20 
4 
0 
6 
17 
22 
17 

20 

30 
13 

16 



Deg. 
38.2 
30.8 
33.5 
32.1 
31.4 
32.8 
33.8 
33.1 
30.6 

38.8 

40.3 
27. 2 

32! 8 



In. 
1.90 
8. 20 
1. 20 
1. 93 
3. 63 
3. 53 



3. 50 



39. 6 

36. 9 
35.2 
35.8 
40.2 

37. !) 
35. 5 
35.4 
37. 4 
34. 0 
33.7 



4. 04 

4. '54 
4.02 

3. 90 
2. 65 

5. 09 
1,88 

6. 81 

4. 60 
4.64 
4. 05 
5.20 



7, 14 
18, 20 
7,14 
7, 15, 23 



32. 5 
35.2 
40.4 
37.4 



4.97 



4. 98 
3. 70 



36.9 



20 
28 
21 
21 
7,14 



36.5 
32.0 
83.7 
30.0 
38.5 



4. 19 
2. 39 
Z'l6 



7, 14 
19 
23 
24, 28 
20 
20 

<i 7,14, 
\ 18, 20 
24 
21 
23 
21,24 
20 
21 
21 
15, 20 
20 
24 
20 



39. 2 
43.6 
29.7 
29.0 
35. 1 
35.2 

36.8 

29.3 
31.4 
33.9 

34. 5 
3.x 0 

35. 6 
37. 1 
39.3 
42. 3 
33.0 
37.8 



0. 80 
1. 10 
2. 50 
3.18 

1. 88 
4. 95 

4. 55 

2. 70 



3. 13 



4. 60 
4. 30 
2. 80 
2. 89 



Deg. 

43 
40 
38 
45 
4:{ 
47 
43 
42 
39 



20 
3 
24 
3 
3 
3,8 
24 
24 
23 

20, 21 



Deg. 

16 
0 

16 
0 
6 

10 
13 
15 
11 



16 
— 4 



11 
11 
11 

10,26 
11 
11 
11 

n 
11 



24 
24 

20 22 23 
"'3 
3 
24 
3, 23 
3 

3, 24 



15 
18 

11 
13 
21 
15 
13 
14 



11 
11 
14, 15 
11 



20 
23 
3, 20 
20 



10 
10 



20, 23 
20 



10, 15 
10, 11 
10 
11 
30 
11 
11, 29 
14 
10, 26 
10, 11 
W 
29 

29 

10 
10 
10, 26 
11 
10 
10 
11 
30 



20 
3,20 
20 

20, 23 
20 
20 
20 
23 
23 

20, 23 
20 
23 

20 

20 
20 
20 
20 
20 
20, 28 
20 



10 

8 



10 
- 3 

2 
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Statioiisil) states 
and ToiTitovii s. 



Illinois— Cont'd. 

Mount Ki erlinj; . 

Andalusia 

AuGinsta 

"Warsaw 



Avorag«?s. 



WIKCONSIN. 

Manitowoc 

Plymouth 

Hingbani 

Milwaukee — 

Appleton 

G eneva 

Waupacca 

Embarrass 

Becky Ilun . . . 

Madison 

Edgerton 

Bai'aboo 

Kew Lisbon. . . 
EayHcld 



Averages. 

ailNNESOTA. 

Beaver Bay — 

Afton , 

St. Paul 

Minneapolis . . 

Sibley 

Kew Ulm , 

Madelia 

White Earth. . 



Avoiages . . . 

IOWA. 

Clinton 

Wankon 

Dubuque 

Monticello 

Bowen's Prairie . 

Muscatiiio 

Port Madison... 

Guttenberg 

Mount Vernon . . 

Towa Ci^y 

Independence. . . 
N'r IndependencG 

^yate^loo 

Viutou 

Rockford 

Kowion 

Jowa Falls 

Algona , 

West Bend 

Boonsboro 

Mineral Hidge 

Fontauelle 

Rolfo , 

Graut City 

Logan ...1 

Woodbine -c... 
West Union 



Averages . 



Dato. 



3 
'^ 
3 
3 
3 
2 
3 
3 

2,3 
3 

1,2,3 
3 
3 
4 



3 
1 

2 
1,3 
3 



70 

CO 



21,24 
24 
24 
24 
24 
24 

21,28 
24 
24' 
24 
24 
22 
24 
23 



19 
21 
21 
24 
20 
21 
20, 21 
21 
21 

21 



21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
23, 30 
13 
13 
21 



12 
12 
11 
IG 



Bca. 
34. G 
35. 1 
33.4 
36.3 



34.9 



32.5 
30.9 
31.3 

32.9 
33. 0 
31.5 
32.5 
28.9 
3L1 
30.4 
32.8 
28.8 
35. 1 
29. 5 



3L1 



30.8 
28.3 
30.1 
27.5 
27.3 
28.8 
27.9 
23.9 



28.1 



31.1 
29.2 
3J,7 
30.9 
29. 9 
32. 6 
35. G 
29.1 
31.0 
32.1 
29.9 



30.6 
31.3 
32.1 
31.1 
30.8 
29.4 
27.0 
30.1 
31.4 
30.7 
28.9 
29.2 
3LG 
34.5 
30.7 

30.9 



In. 
4. 70 



3. 43 
3.71 



3. 15 
3. 70 



3. 35 

o 7'- 



2.G6 
2. 38 

1. 97 

2. 50 
9. 25 



0. 30 
0. 90 
0. 75 
0. 68 
1.01 

0. 60 

1. 46 
0. 80 



0. 81 



1.69 
2. 65 
2. 15 



4. 49 
1. 55 



0. 77 
9. 05 



1.30 
3. 90 
2. 30 
2.14 
1. 75 
1. 30 



0. 84 



DECEMBER. 



Date. 



10, 24 
10 
10 
24 



10, 31 
10 
K) 

11, 12 

10, 27 
11 
10 

10, 27 
10 
10 

10,11,26 
10, 27 
10, 26 
9,27 



0 
10 
10,11 
25 
10 



10 
26 
10 
10 
10 
11 
10 
10 
10 
9 
9 
9 
9 
3 
3 
3 

9, 10 
7 
3 
G 
30 



Deg. 
4H 

53 
5S 



Date. 



20 
20, 21 

20 
20, 23 



24 
3 
3 
24 
24 

,22,23 
24 
24 
20 
23 
20, 23 



56 20,21.23 
20 



20, 23 
23 
23 



24 
20 
20, 23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 



Dcg. 
0 

— 6 

— 3 
0 



- 2 

- 1 

- 1 
1 

_ o 

6 

-16 
-17 

- 6 

- 3 
2 
0 

-10 
-12 



Deg. 
28.3 
28.8 
26.4 
29. 1 



25.7 
21.0 
24.5 
26.4 
25.6 
24.6 
23. 9 
21.9 
22.5 
22.3 
25.6 
21.3 
22. 3 
l'J.3 

23.4 



20. 5 
19.0 

ao.8 

18.1 
17.7 
20.5 
20.4 
14.1 

18.9 



24.0 
20. 1 
25. 4 
21.1 
23.7 



0 

-12 

- 3 
-'2 
-13 
-10 
-10 

- 6 
~ 6 
-10 

- 8 
-16 
-15 

- 8 

- 7 

- 2 
-12 
-12 

- 4 

- 6 
-13. 



28.5 
21.! 
24. 6 
25.5 
22.6 
19.2 
23.3 

24. 4 
23.9 
22. 

25. 2 
22! 2 
20.3 
25. 2 
25.8 
28.5 
24. 5 
24.3 
25.9 
24.0 
22.5 

23.8 
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NOVEMBER. 


DECEMBER. 






ei 






d 










a 


d 








CO 




o 

P4 












0 






Stations in States 








q 




0 
fl 
K 




ft 

a 




ft 
g 


C3 




and Territories. 




CD . 
















4^ p 


ft 






Date. 


|B 


Date. 


a| 


ft 

a 




Date. 


a :i 


Date. 


















-2 
























.§ 


ci 






cj 




UIIIT 


d 






























MISSOURI. 


























St Louis 




Deg. 




Beg. 


Deg. 


In. 




Deg. 




Beg. 


Beg. 


In. 


2 


68 


20 






4. 75 


29 






13 




1 83 


Allenton 


1,2 


74 


7, 20 


20 


39! 8 


5.66 


29 


62 


23 


6 


33.0 


2! 70 




2 


77 


7 


18 


41.1 


5. 20 


29 


63 




_ 4 


35.2 


2.25 


Holla 


2,4 


70 


7, 21 


21 


40.2 


5. 05 


29 


61 


23 




34.7 


1. 62 


Jefferson City 


1 


68 


21 


21 


44. 0 




29 


56 


20 


9 


32. 0 




1 


74 


24 


16 


39. 3 


------ 

3. 2o 


10 


53 




4 


31. 2 


2. 40 




1, 4 


68 


19, 20 


23 


39. 4 


6. 50 


26 


60 


no 


8 


37. 3 


4. 40 


Harrisouville 


1 


68 


21, 24 




38. 5 


1. 60 


9, 10 


54 


20, 23 




30. 1 


1. 62 






62 


21 


18 






3 


06 


23 


4 


31 8 


2. 20 




1 


64 


21 


14 


30. 5 


1. 49 


3 


62 


20 


0 


29. 9 


3. 43 












40. 0 


4. 19 










32, 0 




2. 49 




























Atchison 


;} 


63 


21 


18 


36.7 


2. 20 


10 


56 


23 


— 4 


29.9 


1. 65 


Leavenworth 


2 


68 


21 


J6 


36.1 


2. 33 


3, 10 


55 


23 


— 8 


28.5 


1.33 


Olathe 


1 


69 


21 


18 


36.9 


1.70 


' 3,10 


55 


23 


0 


29.9 


0. 90 






75 


21 


18 


36.6 


2. 11 


8,10 


56 


23 




31.7 


1. 35 


Baxter Springs . . . 


2 


72 


21 


22 


45.7 


3. 00 


8,10 


60 


«>.■) 


0 


33.4 


3. 30 




1 


70 


20 


25 


42.4 


1. 86 


3 


63 


23 


4 


36.9 


0. 87 




3 


C6 


30 


18 


36. 4 




3 


59 


22 


0 


29. 7 




K'eosho Falls 


1 


70 


21 


17 


37.8 


1. 10 


10 


55 


22, 23 




26.4 


1. 20 




4 


64 


22 


22 


47. C 


1. 92 


10 


59 




0 


32. 8 


2. 92 


State A.gr. College 


3 


65 


19, 30 


20 


37.3 


1. 19 


9 


58 


22 


~ 3 


31.2 


0. 53 




3 


71 


21 




41. 1 


1. 80 




62 


23 


— 4 


35. 2 


0. 90 


Crawfordsvillo. . . 


1 


72 


20 


22 


43.6 


3. 55 


lb 


60 


20 


— 3 


31.9 


4.20 












39.9 


2.07 










31,5 


1. 74 






















NEBRASKA. 






















— - 




Omaha Mission.. 


3 


70 


30 


9 


32. 9 


1. 50 


9 


58 


23 


5 


28. 5 


2. 36 


Elkhorn 


2 


62 


30 


11 


32.6 




9 


52 


23 


— 3 


25.8 




De Soto 


1 


59 


30 


9 


31.5 


1.13 


9 


5-2 


23 


— 5 


24.7 


4. 36 


Fontanello 


1, 3 


62 


30 


10 




2. 50 
















■ 1 


63 


13, 30 


16 


35.2 


1. 40 


3 


55 


23 


2 


2^4 


2.20 


Nebraska City.. . 


2, 4,0 


60 


30 


15 


34.8 


2. 05 


3 


51 


20, 23 


0 


27. 7 


2.28 












33,4 


1. 72 










27.0 




2. 78 






















T TT A W TWrj 

UlAll XHili, 


























Salt Lake City. . . 


3 


65 


2 


22 


42.8 




25 


52 


21, 22 


12 


30.6 


0. 00 




Q 


65 


27 


5 


39.2 




3, a 


43 


21 


__I4 


20. 6 


0.25 


































41.0 












25. 6 


0. 13 












. 






































Q 


77 


26, 27, 30 


35 


55.1 


0. 72 


3,6,17,18 


65 


21 


27 


48. 9 


2. 42 




5,6 


76 


30 


30 


55.8 


2. 05 


17 


69 


22 


25 


46.0 


3.40 


VacaviUo 


4 


78 


30 


39 


60.6 


2.44 


5 


76 


21 


29 


43.5 


4. 43 














( 2,14^ 


I 70 










"Watsonville 


4 19 


84 


27 


31 


55.6 


0.16 


< 15, 16, 
(17 




21 


28 


45. 8 


3. 52 
















0 


65 


21, 22 


31 


40.2 








































56.8 


1. 34 










40.3 


3. 44 


























MONTA^s'A TEll. 


























Deer Lodge City. 


1,2 


68 


15 


8 


34.1 


1. 59 


3 


46 


19 


— 3 


24. 1 


0.56 


WASIHNGTON TES. 












1 
















22 


59 


17 


41 


49.5 


20.70 


12 


52 


20 


33 


40.3 


11. 75 


WaUa- Walla .... 


19 


02 


27 


27 


45.0 




13 


58- 


?2 


16 


.31.6 


5.68 












47.3 












40.5 


8.72 























STATE AVEKAGES FOE THE YEAR 1869. 

Table sJwwing tho highest and the lowest range of the thermometer, iwiih dates prefixed,) the average mean temperature, and the avoi'age ram-fall, (including 
melted snoiv;) oho, the monihs with amounts of the greatest and least rain-fall in each State named, for the year 1869. Hours of observation, 7 o^cloclc 
a. m. and 2 and 9 d'doclc p, m. Compiled from the preceding tables. 



States. 



Maiuo 

Now Ilarupshiro 

Vermont 

Massacliusctts . . 

Connecticut 

New York 

New Jersey 

P,ennsylvania - . . 
Maryland 

Virginia , 

"West Virginia.. . 

North CaroUna.. 
South Carolina . . 

Georgia 

Alabama 

Morida 

Texas 

Mississippi 

Tennessee 

Kentucky 



Date. 



9.0 
4.3 



4.8 
31.0 

11.4 

23.0 
4. 5 



2.^3 

3.7 

5. 3 

5. 4 
G. 5 

5.7 

G.5 

4.3 



July 3 

May 12 

C June 4 ? 

i July 23 I 

C May 12 

^ June 11,16, 27.... 
(August 20 

July 9 

August 20 

^ July 16 I 

I August 21 5 

August 21 

July 16 

^ July 11 > 

i August 20 5 

5 J uly 15, 16 I 

I August 21 3 

July 17 

July 14...^ 

5 July 11 I 

(August 2 1 3 

August 22 

Jn\y 4, 13 

July 15, 16, 17, 18, 20 . . 

5 July 13 ) 

\ August 22, 23 3 

August 23 

August 24 



Deg. 

92 
90 

01 



98 
100 

102 

105 
97 

104 

102 

107 
101 

103 

105 

102 
95 

102 

102 

99 



Date. 



January 10, 20 

January 19 

March 5 '. 

March 2 

March 2, 5 

< February 28 > 

I March 5 3 

March 1 

January 23 

March 5 

March 7 

C February 6 ? 

\ March 7 3 

March 7 

March 1 

f February 24, 28 ? 

\ March 1 3 

C February 28 ? 

I March 1 3 

December 8 

December 532, 23 

February 28 

March 7 

C January 12 ? 

i February 5 > 



Dea. 
—26 
—30 

—29 



- 6 

-18 

- 2 

-12 

- 8 

- 1 

4 

8 
16 

16 



26 
19 

18 

6 

6 



I 

© 4) 
bflpU 



Deg. 
44.0 
43.4 

42.9 



46.9 
40. 7 



49.5 
53.9 



58.0 
62.0 



70.8 
66.8 

63.1 

57.2 

55.0 



7:i 



In. 
4. 35 
3. 93 

4.05 



4.25 

5. 01 
4. 12 



3. 95 

4. 02 



4. 01 
3. 60 



4.23 
3. 93 

5. 50 

3. 67 

3. 57 



Greatest rain-fall. 



Month. 



October 

October 

October 

October 

October 

October 

October 

October 

December. . 

May 

June 

February . . 
February . . 

February . . 

February . . 

July 

July 

April 

April 

June 



Am't. 



In. 
12.11 
12. 07 



8. 44 

12. 29 
7. 23 

6. 81 

5. 61 

6. 49 

5. 89 

5. 30 

6. 66 
6. 09 

6. 90 

8.32 

7. 57 
9. 16 

11. 00 

5. 96 

4.57 



Least rain -fall. 



Month. 



August . . . 

July 

November 

August . . . 

A^^iil 

April 

August . . . 

Ai^ril 

August . . . 

August . . . 

October . . . 

October . . . 
October . . . 

October . . . 

May 

May 

November 

May..-.^. 

September 

October . . . 



In. 
1.93 
1.48 

1.C7 



2. 03 

2. 04 
2. 15 



H 

§ 

O 

o 
o 

o 



1.30 - 

2.04 g 

1.31 • 

1.35 

1. 10 

^. 43 
1.87 

1. 55 

1.78 

1.11 
1. 28 

1. 98 

2.14 

2.11 00 



state averages for the year 1869 — Continued. 



03 

GO 



States. 



Oliio 

JMichigan 

Indiana 

Illinois 

Wisconsm 

Minnesota 

Iowa 1 . . 

Missouri 

Kansas 

Nebraska 

California 

District of ColumLia 



P 2 



24.0 
13.0 
15.0 
27.0 
13.0 
8.3 
24.0 
11.0 
11.0 
7.5 
3.6 
1.0 



Date. 



July IG 

August 10 

August 19, 23, 24, 25 

August 26 

July 24 

August 4, 18 

August 3, 4 . . . 

August 23 

August 25 

August 4 

September 25 

August 22 



De(j. 

101 
. 98 
100 
105 
95 
94 
98 
101 
104 
99 
101 



Date. 



March 1 

February 27 

January 10 

January 5 

January 11 

December 23 

January 11 

February 23 

February 23 

February 4 

Jannary 16, 19, 20... 
Marcii 7 



Deg. 

— 6 
—24 
—12 

— 8 
—18 
—28 
—24 

— 5 

— 9 
—10 

23 
16 



Dej. 
50.8 
44.6 
50.9 
49.0 
43.6 
41.1 
45.2 
93.3 
52.0 
47.8 
58.7 
54.9 



Greatest rain-fall. 



Month. 



In. 
3. 67 
3. 22 
3. 94 
3. 71 

3. 71 
2.69 

4. 05 
3. 48 
3. 39 
3. 51 
1. 99 
3.43 



May 

Juno 

July 

May 

Juno 

September 

July 

June 

June 

August . . . 
January .. 
October... 



Am't. 



In. 
6.14 
5. 65 
G. 41 
8. 26 

8. 94 

9. 72 
7. 80 
7. 02 
7. 98 
7. 38 
5. 34 
7. 33 



Least rain fall. 



Month. 



August 

January 

October 

October 

March 

J anuary 

Oftober 

Februai-y . . . 
February . . . 

March 

June; Aug . 
November . . 



Am't. 



In. 
1. 69 
1.97 
1.88 
1.30 
1.05 
0. 38 
1.31 
1.69 
1. 16 
0. 57 

0. 00 

1. 68 



O 

o 

d 
> 

o 



INDEX. 



A. 

Page. 

Abortion 38 

Acarns of sheep scab -1 386 

remedies for , 387 

symptoms of - 387 

Acclimation in Australia t 030 

Action of atmospheric pressure upon vegetables 108 

dew upon vegetables 128 

electricity upon the germination and growth of plants 152 

gravity upon vegetables : 106 

light in the production of chlorophy^l and amidon 148 

light on the germination and growth of plants 134 
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